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Report of the Committee of the Franklin Institute of Pennsylvania 
for the Promotion of the Mechanic rts, appointed to ascertain, 
hy experiment, the Value of Water as a Moving Power. 
[CONTINUED FROM THIS JOURNAL VOL. X., 2ND SERIES, P. 371.] 
PART SECOND. 

In continuation of their report the committee on water power pro- 
eed to give deductions from the experiments, the particulars of which 
iave been already stated. As a convenient division of the subject 
the experiments will be discussed under the heads of I. Oversnor 
Wueexs; I]. Unpersnor Wuee ts; III. Breast Wuee ts, and IV. 
GENERAL INFERENCEs pertaining to the different modes of using 
vater. To give authority to the conclusions of the committee the ex- 
mination of the experiments will be minute, but for the benefit of 
those who wish rather to apply the results than to scan them closely, 
ihe ruirp PART of the report will contain rules founded on the gene- 
ral conclusions, and applicable directly to the questions occurring in 
the use of water as a moving power. 

I. Oversnot WHEELS. 

l. The ratio of effect to power.—It is important in determining the 
ratio of effect to power, under different circumstances, to employ all 
the experiments which the tables afford; on this account, as the results 
for wheel No. 1, when used as an overshot, were obtained with three 
different forms of gate, it will be necessary to show first. that these 
forms were of equal, or nearly equal, efficiency. This will be done 
in the following tables, from one to five inclusive. In these tables the 


velocity of the wheel will be also entered for subsequent use and com- 


parison. 
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The maximum result under each head is given in tables first, second, 
and third, as collected from tables A, B, and C., vol. viii, pp. 85, 88, 89, 

The numbers in the first column refer to those of the experiments 
in column 1 of the general tables. The second column contains the 
head above the bottom of the gate, from 2 of the general tables. The 
third contains the head and fall, from 13. The fourth, the width of 
aperture, from 5. The fifth, the velocity of the wheel, from 11. The 
sixth, the ratio of effect to power, from 17. The next three columns, 
of tables first and third, contain, severally, remarks from the detailed 
tables, the mean ratio deduced from the sixth column, and the mean 
velocity of the wheel from the fifth. The column of remarks is not 
needed in the second table. 

TABLE FIRST. 
For the comparison of gate awith gates b and c. Collected from 
table A. (Vou. vii. Pp. 85.) 


| Head ; Head | Velocity 4 ~ {Mean ve- 
No. of | above} and | Aperture. Seine Ratio of) locity of (Mean ratio 
Experi-) gate. | fall. [* © leffectto| Remarks. | wheel, /of effect to 
hall earn CPOE ra power. power. 
| feet. | feet. | inches. 
5 | 2.75 | 23.00 
fo | ™ | 
14 ” ” 
18 -25 | 22.50 
23 * 
31 | ” 
| 21.50 
” 


.839 

.834 

-820 | 

835 | 

.837 |Last experiment; 
.839 | 

-850 | 

.850 | 

.845 |Last experiment; 
872 | 

-810 | 2 Watertoo low 
.828 Bas fillaperture| 3.87 


TABLE SECOND. 
For the comparison of gates b with gate aandc. Collected from 
table B. (Vou. vu. Pp. 88.) 


| 
4 
| 


— Ome RK OOF KK Or eK SC 


Head Velocity | (Mean ve- 

above Aperture. of shall | Ratio of | locity of | Mean ratio 
gate. ‘ *| effect to | wheel. | of effect to 
| power, power. 


feet. he inches. feet. 


7.52 


7.66 
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TABLE THIRD. 
For the comparison of gate c with gates a and b. Collected from 
table C. (Vou. vim. Pp. 89.) 


| Head | «| i (Mean ve-| | 
No. of above | ms eg f | Ratio of | locity of | ‘Mean ratio 
‘experi-| gate. | fall. | * | wheel. effect to! Remarks. wheel, lof effect to} 
| ment. | power. plaaticectell power. 
feet. feet. inches, | feet | feet. 


| 2.75 23.00, 1.00 | 5.3 


6. ‘ Air vents open. 


-92 
| | 
0 | , Water too low to} 
f : fill buckets. 


. 60 .831 


The following table contains the averages drawn from the three 
foregoing tables. In deducing the ratios of the mean velocities of the 
wheel, the least velocity in the table is taken as unity; and in com- 
paring the mean ratios of effect to power the least ratio is also assum- 
edas unity. The results with those heads only, which occur in all 
the three cases, are brought into comparison. 

TABLE FOURTH. 
Comparison of gates a,b,andc. Collected from tables First, Second, 
and Third. 


| Head | Veloci-/Mean ve- | | 
a | above ty of | locity of | Ratio of 'Ratioof Mean ratio} Compar’n of | 
| cteliaeeee | gate. |wheel.| wheel. |velos. calling effect toof effect to| ratios calling | 
| Pe a 4.44 unity. | power.) power. | .811 unity. 


| | | 
feet. | feet. feet. 


| 5, 11,14 | 2.75 | 5.43 | | .834 


 |33, 37,40,4 ‘ 4.88 | | .846 


“able first, 


gate a. 


4.44| 4. ; .872 


1 


7.59 


5.28 


»le second 
gate b. 


4.65 


. we 


gate c. 


5.99 | 


| 


6.15 


Table third 


4.60 | 5.58 
| 


Se ate coterie re meer = 


re tayo 
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It appears from this comparison that the ratio of effect to power 
with the different gates, varies within the moderate limits of less thay 
three per cent, being very little in favour of gate a. In fact the re- 
sults are almost identical. This is not the case with the velocities, 
the consideration of which cannot, however, be conveniently intro. 
duced in this place. 

The foregoing comparisons having been made with different widths 
of aperture, that is by taking a mean under each head, disregarding 
the variation in the quantity of water, they may be objected to as de- 
duced from experiments not alike in every respect; for if the variation 
in the quantity of water produces any eflect, these averages will bh: 
unequally altered by it. This reasoning is not applicable to any con- 
siderable degree, because the variation in the ratio of effect to powe: 
from the cause stated is small. To prove this position and to show 
the accordance of these mean results with single ones which ar 
strictly alike in all the circumstances, the following table has been se- 
lected from tables first, second, and third. The arrangement of it is 
sufficiently explained by the headings of the different columns. 

TABLE FIFTH. 
Comparison of experiments similar in circumstances with gates a, 
b, and ¢. 


rae (Ratio of velocities; Ratios 
|| * | 4.44 being unity. 814 unity. 


—|— cee 


| Gate a. } Gate b. 


feet. 
of aperture, in 
inches. 
felocity of 
eel in feet. 
Ratio, 


| Width 
| wh 


Velocity of 
wheel in feet. 


Velocity of 
wheel in feet. 


Head and fall, in feet. 


Head above gate in 


i se | | bapere mas rs eh ae 
| | | 
23.00'1.00 5.43 .839 |7.66'.832 5.35 .814 1.22 1.73 1.20 1.03 1.02 1.01 
| | Rag | 


a 
= 
uo 


21.50'1.00 5.28 .850 5.28 .839 1.19) 1.19 1.04.1.03 


| | | ; 
* |1.25 4.83 .845 | | 6.20!.845 1.09, 1.40 /1.04 {1.04} 
| | F 
0.75, 21.00,1.25 5.50 .836 4.77 .842 | 1.24 1.08 1.03 1.03} 
eh ee | ' 
0.50 20.75 1.25 4.44 .872 4.65'.332 1.00 1.05 1.07 1.02 


} 
1.12) 1.30 (1.23 /1.04 1.02 1.02; 


Mean 


fees EF Ge bee 


| 


In these single results the ratios range from 1.00 to 1.07, the 
averages being almost exactly in accordance with the former con- 
clusions. It follows, then, that as fur as regards the ratio of effect 
to power, gates a,b,and c, may be used in practice at the convenience 
of the mill-wright. 


bue. 
toe 
adju 
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We are now prepared to determine the mean ratio of effect to 
power in overshot wheel No. 1, twenty feet in diameter. This is done 
in the following table taken from tables first, second, and third, where 
the ratios under the different heads, with the three gates, are collected, 
and the means deduced. 

TABLE SIXTH. 
Overshot wheel No. 1.—Ratios of effect to power under different 
heads.— The power being calculated on the head and fall. 


Mean ratio of effect to 
power, with gate 


a. | b. 


Ratio. | Ratio. 


| 
| 


.834 | .835 
+831 


846 | .839 


| 


-836 | .841 


| .872 | .832 | .831 


| 
| 
| 
| 
| 
| 


| 0.2 


oo | 


Omitting the last result in which the water was so low as to pass 
irregularly over the gate, the ratios vary from .823 to .845, or from 1 to 
1.025. But two and a half per cent. of effect would, therefore, be lost in 
an overshot wheel of this size by varying the head from six inches to 
two feet nine inches. The lower heads give, of course, the best ratios, 
and leaving out of consideration the velocity of the wheel, are most 
advantageous. | 

The high results which these experiments prove may be obtained 
in practice from large overshot wheels, are worthy of special notice. 
With a head of .11 of the whole head and fall, (three inches in twenty- 
seven), which was the lowest used by Smeaton in his experiments, he 
obtained an effect of but .69 of the power. While in the experiments 
of the Committee with heads of 2.25 feet, for a head and fall of 22.50 
feet, (.10 of the head and fall) and of 2.75 feet for 23.00, (.12 of the 
head and fall) we have ratios of .823 and .831. 

It follows from‘these experiments that in running a large overshot 
wheel to the best advantage, eighty-four per cent. of the power may 
be calculated upon for the effect. 

In regard to the effect of the quantity of water passing into the 
buckets of an overshot wheel with a given velocity, it is reasonable 
to conclude that under determinate circumstances it admits of being 


adjusted so as to produce a maximum effect. The annexed table will 
13* 
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show that in fact this is the case. It is selected from tables first and 
third, and contains the ratio of effect to power under given heads and 
openings. 

TABLE SEVENTH. 


Change of ratio by varying the quantity of water admitted to the 
buckets of wheel No.1, overshot. 


|Width off Ratio under head, in feet, of 
aperture, | | Mean. 
in inches.! 2. 2.25 1.25 1.25 0.75 


0.50 | . .839 
0.75 850 
i ; i .850 


1.2 


1. 


| . 
| 
L 


The tendency to a maximum as the quantities are increased, by 
increasing the widths of the apertures, is not only seen in the separate 
columns but appears in the average, where it might be supposed that 
the introduction of the experiments with low heads would tend to 
raise the numbers so much as to make the small variation by quanti- 
ty disappear. 

The amount of increase, however, is shown to be too small to be 
regarded in practice, being probably less than one per cent. It may 
therefore be assumed that within the limits of regular motion in 
the wheel, and waste from unduly filling the buckets, no diminution 
of effect will be experienced. 

In these experiments the areas of discharge for the water were 
varied from eight to twenty-four square inches, and the portion of the 
bucket which contained water to the whole capacity, in the case of 
the greatest proportion, was three tenths to one. 

2. The velocity of the wheel.—The first question to be examined in 
this division of the subject is in reference to the relative velocities of 
the water and of the wheel, when the ratio of effect to power is a 
maximum. To determine which, the velocities of the water in the 
cases of maximum ratio given by the tables must be first ascertained. 
The velocity of efflux from the aperture in any particular case will be 
found by comparing the number of pounds of water discharged with 
the duration of the experiment. The discharge per second being thus 
known, in pounds, is converted into cubic feet and divided by the area 
of the aperture in square feet. In this way the numbers contained in 
in the third, eighth, and thirteenth columns of the annexed table, have 
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been found. For subsequent reference, a comparison has been made 
in this table of the theoretical discharges with those actually measured. 
TABLE EIGHTH. 

Quantities of water discharged per second, under the several heads; 
and with the gates a, 6, and c, deduced from experiments giving the 
maximum ratio of effect to power. Collected from tables A, B,and C. 

Overshot No. I. 


Gate b. 


Q 
i 
oe 
® 
a 
oP) 
> 
— 
° 
o 


| 


Width of aperture. 


m, 


Ratio of velocity to 


theoretical velocity. 


Velocity of dis- 
charge, per second. 
Mean ratio. 
Velocity of dis- 
charge, per second, | 
Mean ratio. 
Velocity of dis- 
charge, per second. 
Mean ratio. 


Width of aperture. 


Ratio of velocity to 
theoretical velocity. 


Ratio of velocity to 
neoretical velocity. 


t 


feet. 


2.75, 0.75) 12.50/0.94) 
1.00) ors 


| 
| 
' 
| 
} 


2.75 1.00, 9.60 0.72 


| 


0.72) 


| 


| 
| | 


{ 
| i 
| | 


0.93 | | 
| 


| 
.59 0.59 | } } | 


| 


| 
| 
| 
| 
| 


\| 

iy.20 10! §.00,0.89.0.89 1.251.25|) 6.57 |0. 
\ 1.50 6.57 (0. 

5.62,0.81 0.81 0.751.25) 5.19 |0. 

| |! 50) 4.93 |0. 

aa | | 

0.501.254, .72 0.72 0.501.25 4.48,0.79,0.79 0.50,1.50) 3. lo. 

| | | 

0.250.75) 3.54 |0.88 | 

|“ j1-00| 3.16 [0.780.83) | | 

| Mean of 2.75,2.25,0.50,| 0.63 Mean |U.85 


A comparison of the quantities actually discharged with the theo- 
retical discharges, shows a difficulty in obtaining the actual veloci- 
ty of the efflux. ‘The coefficient for the contraction of the vein by 
gate a, is very nearly that fora thin plate, while those for 6 and ¢ show 
that they have acted in part as adjutages in modifying the discharge, 
although it isa fact that experiments made when the aperture was 
evidently filled were rejected. While the quantity of discharge is 
thus inereased, the velocity of efflux is actually diminished. If then 
the impulse of the water and not the quantity delivered is the deter- 
mining circumstance of the velocity of the wheel, and the retardation 
of the water should be considerable, the fact will appear in the sequel. 

Alter leaving the aperture, the water is accelerated in falling until 
it strikes the wheel. To know where to assume the average point of 
impact it will be necessary to consider the motion of the wheel. The 
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water on entering an elbow bucket will first strike against the arm, 
then as the wheel revolves will meet the bottom of the bucket, or 
soling of the wheel, and so on until the next bucket present itself. 
After the water has struck the arm of the bucket it falls to the bottom, 
not having imparted all its velocity to the wheel by the impact. As 
the bucket fills, the distance through which the water falls will di- 
minish. 

The following approximate table has been calculated from the 
actual quantities of discharge per second under the different heads, 
and with different apertures, the known velocity and particular con- 
struction of this wheel. 

TABLE NINTH. 


Showing the relative proportions of the part of each bucket, which 
contained water, to the whole capacity of the bucket. 


| Width Discharge Velocity Time of | Water re-| Portion of - 
Head. ofaper- per of wheel | passage | ceived by |entire bucket “> 
| ture. | second. per second of bucket.| bucket. |w’h. is filled.| Mean ratio. | 


feet. | inches. cubic feet. ' feet. | seconds. | cubic feet. 


0.50 | 0.438 5.28 24 .105 

| 1.00 | 0.800 5.43 -23 . 184 

| 1.25 | 1.040 5.58 22 229 

| 0.75 | 0.597 5.21 24 143 

| 1.00 | 0.794 | 6.01 21 167 

| 1.25 | 0.991 5.50 .23 228 

| 0.50 | 0.362 4.65 -27 097 

| 0.75 | 0.458 4.77 26 119 
1 

1 

1] 

| 0 

| 2 


ecococo 


© 


— i — i — 
ror 


-00 | 0.611 5.28 24 146 
25 | 0.755 4. 
.25 | 0.564 
-75 | 0.294 
-00 | 0.350 


26 
-28 
3 

33 


196 
158 
O91 
115 


Gate a, elbow buckets. 


eesesoscsoescsc oescce 
ecsossscecrscscrcccse 


.75 | 1.040 
.00 | 1.360 
.00 | 0.887 


| . 166 
| 1.25 | 0.777 
| 


-218 
-213 
-179 
- 167 


Gate b, el- 
bow buckets. 
oou 
uo =I 69 
cooceo 
coceo 


.25 | 0.619 


.00 | 1.088 
.25 | 1.32 
.25 | 0.870 
.50 | 0.856 
.50 | 0.667 
.00 | 0.736 


- 196 
251 
-191 
-188 
- 180 
-176 


. . 


Gate e¢, 
elbow buckets. 


cococeo 


-00 | 1.073 
-25 | 0.909 
.50 | 1.090 
. .25 | 0.717 

“ .50 | 0.818 
0.50 | 1.50 | 0.661 


247 
182 
-218 
- 186 
204 
178 


Gate c, 
entre buckets. 


eceooocoeo escosceosce 


cocoeooco 


= 
From this table it appears that at the higher heads, 2.75 and 2.25 
feet, the portion of the elbow buckets which was filled was .25 and at 
low heads .17._ From these data it may be shown that if the watel 
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were distributed with a surface parallel to the soling, the depth in the 
first case would have been .11 of a foot, and in the second .07. The 
water flowing towards the lower part of the bucket, ever occupied an 
average depth equal to that calculated, and the depth of the bucket 
being .60 ft., no sensible error will arise by taking .15 ft. from the dis- 
tance between the aperture and the bottom of the bucket, in the 
higher heads, and .10 ft. in the lower ones to obtain the distance 
through which the water was accelerated after leaving the aperture.* 

The same table shows that the elbow buckets used by the commit- 
ice had a sufficient breadth of throat to receive the water without dif- 
ficulty. The portion of the centre buckets occupied being, at a mean, 
very little greater than that of the elbow buckets. 

In the table which follows, the approximation just referred to is 
applied. The head corresponding in theory, to the velocity of efflux 
from the aperture or virtual head, is first obtained. To this is added, 
for the higher heads, the distance from the aperture to the bottom of 
the bucket, obtained from tables A, B, or C, less .15, and for the lower 
the same distance less .10 ft. The velocity corresponding to the 
sum is that with which the water struck the wheel. The velocity of 
the wheel at the maximum is transferred from the tables first, second, 
and third. 

TABLE TENTH. 
Comparison of the velocity with which the water strikes the wheel 
with the velocity of the wheel. 
Overshot No. 1. 


| Velocity | Virtual head) Velocity | Velocity 


| Lae - oy tog’th’r with} of of ; 
Water. | “**** | constant. | impact. | wheel. | Ratios. | Mean 
——}|—— =a - oa —_— ratio. | 
feet. | feet. | feet. feet. feet. feet. 
2.75 | 7.55 | 0.885 1.585 10.02 5.43 0.54 
is 2.25 | 7.17 | 0.798 1.498 9.78 5.57 0.57 
| g 1.25 | 5.50 | 0.469 | 1.219 8.74 | 4.88 | 0.56 
| os 0.50 | 4.06 | 0.256 1.006 8.02 4.44 0.55 
0.25 | 3.35 | 0.176 0.924 7.69 3.87 0.50 | 0.54 | 
. 2.75 | 12.35 | 2.368 3.068 14.02 7.59 0.54 
~ 1.25 8.00 | 0.978 1.728 10.50 5.22 0.50 
3 0.75 5.62 | 0.490 1.240 8.90 5.50 0.62 
5 | 0.50 4.48 | 0.311 1.061 8.26 4.65 0.56 | 0.55 
. 2.75 9.60 | 1.431 2.131 11.71 5.35 0.46 
~ | 1.25 | 6.57 | 0.670 | 1.420 9.54 | 6.15 | 0.64 
= | 0.75 | 5.06 | 0.397 | 1.167 8.66 | 4.92 | 0.57 
S | 0.50 3.99 | 0.247 0.997 7.98 4.60 0.57 | 0.56 


important fact in regard to the due proportions of the buckets, it has been deemed worth 
while to produce them, and to show their application. The ratio of the velocity of the wheel 
to that of the water would be affected but .02 in .52, by assuming the bottom of the bucket as 
the place of impact. 
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The table just given developes this fact in regard to the velocity of 
the overshot wheel, namely, that it bears a constant ratio, for mazi- 
mum effects, to that of the water, this ratio being at a mean about 
.55, or nine-sixteenths. 

The ratios for both gates 6 and c, exceeding that for a, confirms, ina 
degree, the remark before made, that the velocity is checked in flow- 
ing from them. 

The correspondence just shown, renders the determination of the 
head for an overshot wheel, to suit a fixed velocity, very simple. The 
depth of the bucket being the only variable quantity. 


[TO BE CONTINUED. | 


Blasting Rocks under Water by means of the Galvanic Battery. 


At page 221, vol. xii, of the last series of this Journal, we published 
an article by Professor Hare, describing an apparatus for the blasting 
of rocks by means of galvanic ignition; and it will be seen, by the 
subjoined letter, that Captain Paris, a well known engineer and ar- 
chitect, of Boston, has applied the proposed means with perfect sue- 
cess, in blasting rocks under water. In the article by Dr. Hare, Mr. 
Moses Shaw, of Nova Scotia, is mentioned as having first suggested 


the idea of igniting the powder in blasting rocks, by the aid of the 
electric fluid. That gentleman had pursued the subject with much 
persevering industry, contending, at the same time, against pecuniary 
difficulties, and a want of those resources which science alone can 
supply, in the prosecution of such undertakings. He well merits, 
however, to have his name associated with those who have brought 
the matter to a successful issue. 


Epiror. 


Dear Sir,—Knowing the great interest you have always mani- 
fested in all engineering operations connected with the construction 
of public works, it affords me pleasure to communicate to you an 
account of the transactions within the past summer at this Navy- 
Yard, in blasting rocks under water, by means of the galvanic battery. 

The application of this means to purposes of blasting, is somewhat 
novel, as you are well aware, and the account of Colonel Pasley’s 
experiments in England has given to the public the first notice of its 
being thus employed. Since the blowing up of the wreck of the 
Royal George, it has been successfully used in England in blasting 
rocks and clearing harbors, rivers, &c. from obstructions: it bids fair 
to entirely supercede the old methods of blasting, both in civil and 
military operations, especially in the latter, where it becomes a tre- 
mendous agent for the instantaneous explosion of mines, &c. 
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In the detailed accounts of the experiments tried by Col. Pasley, it 
appears that at first, many difficulties were encountered; and the 
numerous failures seemed to forbid any hope of success in large ope- 
rations, although the result of those on a smaller scale generally proved 
satisfactory. Perseverance, however, enabled the operators, after 
many trials, to render the explosion of the charge under water, as 
certain as by the ordinary methods on dry land; and the subsequent 
success in blowing up sunken wrecks, &c. at the bottom of the Med- 
way river, and at Spithead, proved the utility of the means and amply 
compensated for the labour and expense incurred in the first attempts. 

Our operations during the past season were confined chiefly to the 
construction of quay walls and the foundations of two launching 
ways, the whole of which were built of stone. The character of the 
bottom of the river where the work was laid, rendered blasting or 
other means necessary, before a proper surface for the foundation 
could be obtained; it was desirable to give it a slight inclination in- 
wards, so that the face of each course of stone should lie somewhat 
higher than the inside, thus preserving a proper batter of the walls 
and rendering them perfectly secure. This bottom is a hard slate 
rock, and, with the exception of some level portions, extremely un- 
even, with slopes of almost every grade, generally in an outward 
direction from the shore. The depth of water in the line of the walls 
varies from fifteen to twenty feet at low water, and from twenty-five 
io thirty below the high tides. This depth of water added to a strong 
ud variable current, caused me to anticipate much difficulty and great 
expense in all operations below its surface. 

But we were fortunately provided with a fine diving apparatus, 
consisting of a cast iron diving bell and a powerful air pump attached. 
This apparatus was worked from a vessel of strong construction and 
‘ight draught, fitted expressly for the purpose. A system of signals 
and messengers was established for communication between the work- 
men in the bell and those on board the vessel; by these means every 
want was speedily made known and answered. Four workmen, 
divided in two gangs were employed for working in the bell, which 
made four descents per day, occupying at each time two and a half 
hours, the two gangs alternately relieving each other. The bell was 
amply supplied with a constant stream of fresh air, and but two or 
three inches of water remained in it at its greatest depth, so that the 
men worked in a comfortable state, perfectly dry and with no more 
difficulty of respiration than on dry land. 

In deciding upon the best means for preparing the bottom for the 
reception of the foundation of the walls, I was greatly at loss which 
toadopt. It appeared to me that in adopting the method practised 
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by Col. Pasley, great expense and difficulty would be incurred; and 
as it did not appear that this method had been employed in blasting 
the solid rock at the bottom of a river, in any of his experiments, [ 
was somewhat apprehensive of its utility for operations of this kind, 
and whether the cost would justify the trial. In order to satisfy my- 
self with regard to the expense of an experiment with the galvanic 
battery, I applied to Mr. Daniel Davis, Jr., philosophical instrument 
maker, of Boston, for the necessary information, when I was con- 
vinced that a very trifling expense would procure such a trial as 
would satisfactorily decide the merits of the apparatus. Mr. Davis 
kindly assisted me in making the experiments which were tried at 
the Navy Yard at Charlestown, and I had the pleasure of witnessing 
the most satisfactory results, and without hesitation determined to 
apply the means to the work in hand. 

The galvanic battery which was constructed by Mr. Davis, was 
one of Doct. Hare’s invention, of Philadelphia. It consists of two 
vessels or jars, each formed by two concentric cylinders of copper, 
admitting of a cylinder of zine between. ‘Two copper wires termed 
the conducting wires formed the medium by which the electrical fluid 
was communicated to the charge from the battery. These wires 
were closely wound with thread in order to prevent their coming in 
contact with each other, and both tightly covered with tape, and 
afterwards served round with twine, thus forming a single coil. At 
each extremity of the coil the wires were separated for a few inches 
like a fork. This form of the galvanic battery, termed by Doct. Hare, 
the “Calorimoter,” is the most simple and portable of any that I have 
seen; its power for blasting gunpowder may be increased to any re 
quired degree, either by enlarging the size of the jars or increasing 
their number. We had, in addition to this apparatus, a simple con- 
trivance for proving the charges of powder, which is termed the 
« Electrometer.’’ 

The charges used in blasting consisted of various quantities of gun- 
powder, according to the effect required, from four ounces to a pound. 
They were enclosed in perfectly air tight tin cannisters, the smallest 
being an inch and a quarter in diameter, and the diameter of the 
largest about two inches; the lengths of the cannisters were eiglhit or 
nine inches. Two copper wires were introduced into the cannister 
about half way down, with the extremities connected by a fine pla- 
tinum wire ; the other ends of the wires projected twenty or twenty- 
five inches beyond the mouth of the cannister, which after being filled 
with powder was closed and effectually secured with a water-proof 
composition. It will be observed in thus preparing the charges that 
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the whole is completely air and water tight, and that no vent to the 
powder remains, an advantage of which I shall further speak. 

The operation of blasting is carried on in the following manner: 
The hole in the rock for the reception of the charge is drilled to a 
proper depth by the workmen in the bell; the cannister is then in- 
serted with the ends of the copper wires extending outside of the 
hole, which is then filled up or tamped with coarse sand. The ends 
of the conducting wires are then connected by means of clamps to 
the wires leading from the charge; the other end of the coil is then 
led up, as the bell is hoisted to the surface, to the battery, which in 
all our experiments was placed on a floating stage directly over the 
charge. ‘The jars forming the battery are brought near each other, 
and their whole power concentrated by connecting them together 
with a short copper wire ; the end of one of the conducting wires is 
then brought in contact with one pole of the battery, and the end of 
the remaining wire similarly disposed with the other pole, when the 
explosion instantly follows by the platinum wire in the charge be- 
coming intensely heated as the electrical current passes through the 
conducting wires. 

We made during the past season nine blasts, with but one failure, 
which was caused by the platinum wire in the charge becoming ac- 
cidentally broken, so as to render the electrical circle incomplete ; this 
probably occurred in tamping, an operation which must be conducted 
with care, as this accident is most liable to be incurred, of all others, 
owing to the extreme delicacy of the wire. The object of the elec- 
trometer is to detect whether this has taken place before the charge 
is inserted in the rock, and may always be ascertained by a simple 
trial, 

It must be obvious to every one, at ali experienced in blasting 
rocks, that this method has advantages in many respects over the old 
methods, both under and out of water. The danger of accidental 
explosions is entirely prevented ; these occur for the most part in the 
old practice by carelessness, while in this, great care and nicety are 
required to produce the explosion. There is very little time required 
in charging, as the cannister is simply inserted in the hole and tamped 
with sand ; the whole time occupied in this operation and making the 
connection with the conducting wires in the present cases rarely ex- 
ceeded twenty minutes. There is great expense and trouble saved 
in the absence of the train or fuse, which was indispensable in the 
old methods, especially under water, where was always required a 
water-tight hose or tube leading to the surface, which was always 
destroyed by the explosion. Here nothing is lost or injured except 
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reduced almost to certainty, and should cases of failure occur, it can 
be approached with safety, without the suspicion that fire may be 
near it. The most important advantage in an economical view, is 
that the effect of the charges is much greater than in the old way, in 
consequence of there being no vent-hole ; the whole explosive force 
of the powder is thus gained, while by the old methods much of it is 
lost. Our smallest charges displaced a much greater quantity of rock 
than the same amount of powder by the old means, which we had 
opportunities of experiencing. With these advantages, this method 
of blasting places in our hands the most ample means of clearing har- 
bours and rivers of rocks, &c. in any reasonable depth of water. 

In using Doct. Hare’s apparatus, it appeared that an important ad- 
vantage was gained over that of Professor Daniell’s, employed by 
Col. Pasley, inasmuch as a very troublesome arrangement, indispens- 
able in the latter, was avoided. This consisted in not being obliged 
to insulate the conducting wires from the water, as in such a case the 
connection of the conducting wires with the charge must be made 
before the cannisters are placed in the rock ; every portion, then, of the 
wires where the connection is made, must be covered with the water- 
proof composition. By Professor Daniell’s apparatus, it appeared 
that water was a conductor, thus destroying the electrical circle, if 
any part of the conducting wires came in contact with it. 

Though Doct. Hare’s battery was known to Col. Pasley, it was 
not adopted in his experiments, the reason assigned being that “it 
did not appear that he had ever used it under water.” 

I have the honour, Sir, to be, 
Your obedient servant, 
ALEXANDER Panis, Civil Engineer. 

Cot. S. TuHaver, Boston. 

Navy Yard, Portsmouth, N. H., Nov. 9, 1840. 


«in Account of the Establishment for the Manufacture of White 
Lead, from the Pulpy Oxide of Lead, under the Patent granted 
to Mr. G. F. Hagner. 


At page 274, of the last volume, we published an article “On the 
manufacture of white lead from the pulpy oxide prepared by tritu- 
ration,” in which we intimated that we expected to obtain some fur- 
ther information upon this subject. The subjoined letter, from a 
gentleman who was a principal in the undertaking, affords this in- 
formation ; and the character of the writer for intelligence and integrity, 
is too well known to be strengthened by any thing that we could 
say. Patents have been obtained, within a few years, by persons 
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who appeared to consider the triturating process itself to be new, as 
described by them; the facts which we have before published, to- 
gether with those detailed in the accompanying letter, must put this 
question at rest; and it will also appear that the proceeding in some 
other particulars was substantially the same with such as have been 
since claimed by others. 


To THe Epiror or THE JOURNAL OF THE FRANKLIN INSTITUTE. 
Shamokin, 12th Month, 21st, 1840. 

RespecTED FRIEND.—A succession of engagements have prevented 
an earlier reply to the inquiries made by thee respecting what I 
know relative to the discovery of making white lead by attrition, I 
now offer, from recollection, the following facts, my papers relating to 
them, being in Philadelphia. 

I spent the winter of 1817-18, in London, and there met, for 
the first time, with Geo. F. Hagner, of the county of Philadelphia. 
He informed me that he had discovered a method of making white 
lead by attrition, that he had obtained a patent for his discovery in 
the United States, and that he had come to Europe for the purpose 
of procuring patents in such kingdoms as he might think it his interest 
so to do; my belief is that he entered caveats, or took out patents, for 
England, Scotland, and Ireland. In the following spring, he went to 
the continent, and remained there for some time. 

About this period, Jos. Richards, who had, for several years, been 
engaged in manufacturing white lead, by the old process, built a mill, 
and put up machinery, at the Falls of Schuylkill, for making lead by 
attrition ; whether the plan pursued by him was identically the same 
as that patented and claimed by G. F. Hagner, Iam unable to say, 
never having seen his works, the water power of his mill being de- 
stroyed, in common with all other power, at the Falls, by the dam 
at Fairmount. I did, however, see a portion of his machinery, which 
differed materially from that used and approved by G. F. Hagner. 

Soon after I returned home from Europe, I met with G. F. Hagner, 
and was induced to invest a considerable sum of money in manufactur- 
ing white lead by his process. 'We commenced in the spring of 1820, 
in a small mill, on the west bank of the Schuylkill, below Flat Rock, 
but soon after removed to a mill built near the locks on the canal, at 
Manayunk. The first process was to melt the pig lead, and reduce 
it into very fine particles, as fine as gunpowder. The process by 
which this was done, was cheap and rapid, but as G. F. Hagner never 
patented it, and kept it a secret from the workmen, I do not feel at 
liberty to describe it ; I may, however, mention that the lead was not 
dropped into water, as stated in an article of the September No. of 
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the Journal. The granulated lead was put into large cylinders made 
of wood, and lined with sheet lead. These cylinders were about six 
feet long, by four feet six inches wide at one end, and three feet at 
the other. The small end was open. They revolved on an axle 
passing through the centre. With the lead was put vinegar, or water, 

~and as the liquid became thick with the white oxide, it was taken 
out and fresh lead and vinegar added. The white oxide was allowed 
to settle; was washed to rid it of the acid, then dried, and ground in 
oil, as usual. The article, as thus manufactured, had great specific 
gravity, covered well, and resisted the effects of sun and weather bet- 
ter than white lead made by the old process. It dried quickly, with- 
out the use of litharge, it was well adapted for outside use, but not 
for the interior of houses, as it became very Yellow in confined rooms: 
on account of this property it was not liked, and we expended con- 
siderable money to overcome this difficulty. In the course of our 
experiments I deemed it prudent to consult our late worthy and es- 
teemed friend, Wm. H. Keating, then Professor of chemistry, in the 
Faculty of Arts, in the University of Pennsylvania, who analyzed 
some of our white lead, and gave us his opinion respecting it. He 
had in his possession, at that period, an apparatus that had been used 
on the Brandywine, by a friend of his, in trying a set of experiments 
to produce the same result that we were trying to effect. This ap- 
paratus he lent us, and we used it at Manayunk. 

After having spent many months, and undergone much labour of 
body and mind, and having also expended a considerable sum of 
money, we believed that we had arrived at a mode by which we 
could make a perfect article; but as we had not room enough to ope- 
rate in the part of the mill we occupied, I sold out at Manayunk, and 
erected buildings at Norristown, adapted to our purpose, in whicli 
we could make two tons of white lead in every twenty-four hours. 

In this new establishment, we put up the large cylinders before 
described, but did not depend alone on the white oxide made in them; 
ali that was made in these was used by us; but our principal depend- 
ence was upon litharge. The litharge, or the white pulpy oxide, 
either together or separate, was run through a pair of mill stones, 
with distilled vinegar, and in this liquid state the ground ma- 
terial was passed through a set of tubes or cylinders connected by 
copper pipes. These cylinders were air tight, lay on their sides, and 
were fitted up with dashers much like a common butter churn. With 
the litharge and vinegar, was forced into the cylinder a large quantity 
of carbonic acid gas. These materials passed through eight cylinders 
with dashers, and into a ninth, without dashers ; from this last cylinder 
the gas passed into the open air through a high copper tube, and the 
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liquid into tubs placed on the floor, so as to admit of the settling of 
the lead; these tubs were connected with tubes which allowed the 
vinegar to pass into a reservoir, to be used over again. 

The lead was then washed to get clear of the acid, dryed, and 
ground, as usual. The white lead thus made, was a perfectly car- 
bonated article, very fine and white. Its specific gravity was less 
than that of the best white lead made on the old plan, and hence there 
arose an opinion in the mind of the consumer, that it was adulterated. 
At the exhibition of the Franklin Institute, in the year 1826, I obtained 
the premium, in competition with the best lead there. The article 
we made was beautiful, and the arrangement as complete as any I 
ever saw. 

In justice to Philip Mayer, a German, of considerable chemical and 
mechanical knowledge, I should say, we had his aid in this establish- 
ment. 

In conclusion, I may state, we had the result of upwards of two 
thousand experiments, tried during a period of five years, and that 
finally we succeeded, so far as to produce a truly excellent article. 
To give a description of our numerous experiments, would fill a num- 
ber of the Journal. 

In this letter, I have endeavoured to give the kind of information 
which I believe was desired by thee; if not, piease inform me, and I 
shall be glad to afford thee any other in my power. 

I am, very respectfully, thy friend, 
SamvEx R. Woop. 


In the foregoing letter, the writer mentions that the lead was granu- 
lated by a process which Mr. Hagner did not communicate to his 
workmen, and which he, therefore, does not feel himself authorized to 
disclose; we, however, are at liberty to offer our conjectures respect- 
ing the manner in which the granulation spoken of was effected, and 
which, we suppose, was upon a principle well understood by chemists, 
and others. We apprehend that the lead, in a fused state, was sub- 
mitted to continued agitation in a revolving iron cylinder, or other 
suitable vessel, the agitation being continued until the metal had set, 
or lost its fluidity, when it would be found in the state of fine grains, 
as above described. 


On Indigo. 


Part 1st. The constituents of ordinary Indigo.—Of all colouring 
materials employed in dyeing and printing on vegetable or animal 


fibre, indigo claims pre-eminent rank, whether in regard to its beauty, 
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durability, or the variety of methods of application, and indeed in 
respect to its fastness or permanency, it is unequalled by many, and 
scarcely excelled by any of the colours derived from the mineral 
kingdom, when exposed to ordinary atmospheric agents. These con- 
siderations, and the fact of its very extended employment in colour- 
ing processes, point it out as worthy of peculiar attention and close 
investigation, in order to a thorough knowledge of its characteristic 
properties, and chemical relations, which, although not sufliciently 
examined, have nevertheless been rendered more intelligible, chiefly 
by the experiments of Berzelius. 

In the state in which it occurs in commerce, it has long been known 
to be composed of a blue colouring matter, with various other ingre- 
dients, which were very imperfectly understood, until Berzelius 
proved that it contained four principal ingredients, together with small 
quantities of others. These are indigo-gluten, indigo-brown, indigo- 
red, and indigo-blue. 

1. Indigo-gluten is obtained from the indigo of commerce, by treat- 
ing it in fine powder with dilute sulphuric acid, which extracts it, 
together with salts of lime and magnesia. The insoluble remainder 
is boiled several times with water, which takes up more gluten than 
the acid water. The solution is saturated by carbonate of lime (chalk 
or marble), filtered, evaporated to dryness, and treated with alcohol. 
By evaporating the tincture to dryness, the gluten remains as a yel- 
lowish, or yellowish brown, transparent and shining varnish. In its 
behaviour towards reagents it resembles gluten, differing from it by 
its solubility in water, and its want of adhesiveness; it differs from 
vegetable albumen by its solubility in alcohol, and its not coagulating 
by ebullition. 

2. Indigo-brown is obtained by treating the insoluble remainder 
after extracting the gluten by a concentrated solution of caustic po- 
tassa, with the assistance of warmth. The mass becomes instantly 
black, and swells up to a porous paste, in proportion as the brown 
colour dissolves. It is diluted and filtered, and the filter slightly 
washed. The solution neutralized, and then acidulated by sulphuric 
acid, suffers the brown to precipitate, which may then be washed. 
As it still contains a portion of indigo blue, it is dissolved in carbo- 
nate of ammonia, evaporated to dryness, dissolved in a little water 
and filtered, by which operation, the blue, with a portion of the brown, 
remains on the filter. It is exceedingly difficult to obtain it perfectly 
free from other substances, so that it cannot be said that we under- 
stand the nature of the pure brown substance. In its purest form it 
is a transparent, shining, brown varnish, slightly soluble in water, 
with neither an alkaline nor acid reaction. It combines eagerly with 
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acids, forming combinations, which are difficultly soluble in water. 
It unites so powerfully with alkalies, that the resulting compounds, 
although soluble in water, give no alkaline reaction with reddened 
litmus paper. 

3. Indigo-red is obtained by boiling the remainder from the pre- 
ceding operations, with alcohol of 0.83. Being difficultly soluble in 
alcohol, it is requisite to submit the residue to repeated boilings. 
After some time, the red solution passing through the filter, assumes 
a blue colour, from the presence of indigo blue. When the alcoholic 
liquid is concentrated by distillation, a blackish brown powder de- 
posites, Which, separated by filtration and washing, is indigo-red. 
By solution in alcohol or ether, and spontaneous evaporation, it re- 
mains as a dark red powder. It is insoluble in water, alkali, or dilute 
acid. Concentrated sulphuric acid dissolves it with a dark yellow 
colour, and if wool be placed in the diluted solution for several hours, 
it decolourises it, while the wool receives a colour varying from a 
yellowish brown to red. Chlorine water renders indigo-red yellow 
and soft, like wax, but after exposure to air, it assumes its original 
character. 

4. After the three preceding substancs are separated, the indigo- 
blue which remains is not absolutely pure, but may be rendered so 
by the following treatment. It is mingled with quick lime, (about 
twice the weight of the crude indigo) which is slacked to a powder 
immediately before its employment, put into a flask capable of con- 
taining one hundred and fifty times as much water as indigo, the 
flask is nearly filled with boiling water, and shaken. Sulphate of 
iron (copperas) is added (about two-thirds the weight of the lime) in 
fine powder, or dissolved in a little boiling water, the flask corked 
tightly, and well shaken. It is suffered to stand a few hours in a 
warm place, when the liquid assumes a lemon or dark yellow colour, 
in proportion to its concentration. As soon as the liquid has settled, 
the clearer portions are drawn off, and the remainder filtered through 
paper. The indigo blue, separating from the liquid when in contact 
with the atmosphere, carries down with it a portion of the foreign 
substances, an inconvenience easily obviated, by pouring the yellow 
liquid into dilute muriatic acid, which retains them in solution. The 
precipitate is well shaken until it assumes a full blue colour, then 
thrown on a filter and thoroughly washed. After it becomes dry, it 
is no longer of a blue colour, but has a shade of purple, and by fric- 
tion exhibits a metallic lustre resembling that of copper. Hence the 
strength of the purple indicates, in some measure, the amount of blue 
in raw indigo. 

Indigo-blue, in its pure form, has neither taste nor smell, exhibits 
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neither the reaction of an acid nor a base, and in short, is one of the 
most indifferent substances in its chemical relations. It burns, with 
difficulty, in the open air, with much smoke, and leaves a charcoal 
which burns with difficulty. If heated in a close vessel, without the 
access of air, it is converted into a purple vapour, which is gasiform 
indigo-blue, and condenses on the cooler portions of the vessel in 
crystalline scales, of a purple colour and metallic lustre. A consider- 
able quantity of the blue is decomposed by the operation. The same 
crystals may be obtained from commercial indigo, but they are ren- 
dered impure by the sublimation of indigo-red. To perform the ope- 
ration on a small scale, it is only necessary to place a cone of strong 
brown paper over a slightly concave tin dish of two or three inches 
diameter, and heat the latter over a lamp until the paper begins to 
brown, which heat is maintained until the greater part of the indigo 
is sublimed. The interior of the cone will be thickly coated with 
crystals, which can be purified, if requisite, by repeated boiling in 
fine powder with alcohol, which removes the red. 

Indigo-blue is insoluble in water, alcohol, ether, olive oil, or spirits 
of turpentine. It is not affected by dilute acids, nor caustic alkalies. 
Chlorine instantly decomposes it, and renders it yellow. It is readily 
deoxidized by substances which have a strong affinity for oxygen, 
provided an alkali or alkaline earth be present, in which case the re- 
duced indigo combines with the strong base. It is dissolved by con- 
centrated sulphuric acid, but changed in a very remarkable manner. 
It is farther decomposed by nitric acid, giving rise to new and singular 
products. These chemical relations of indigo will occupy our atten- 
tion in the succeeding part of the essay. 

It appears, therefore, from the preceding, that there are four prin- 
cipal organic constituents in indigo, beside others in smaller quantity. 
Of these, the blue rarely attains 50 per cent. of the weight of the raw 
material; the red and brown are each present in larger proportion 
than the gluten. Beside these, there are mineral substances contained 
in it, either accidental or adulterations, such as silica, lime, magnesia, 
oxide of iron, alumina, potassa, and a little phosphoric acid. 
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Letters from the United States of North America on Internal Im- 
provements, Steam Navigation, Banking, &c., written by Francis 
AnTHony CHEVALIER DE GERSTNER, during his sojourn in the 
United States, in 1839. 

(Translated from the German, by L. Kier, Civil Engineer.) 
Lerrer VIII. 
(Continued from page 82.) 
6. Cost of Running Steamboats. 


The expenses incident to the management of steamboats, consists 
in the salaries and wages of the individuals employed, the cost of 
fuel (wood), of the victuals for the cabin passengers and crew, and in 
the cost of repairs of the boat and engines. 

[have mentioned, under No. 4, the extraordinary rise in wages, 
which took place during the last few years; the cause of it lies prin- 
cipally in the considerably increased number of steamboats, and the 
want of useful individuals, as also in the universal rise of prices of all 
articles in the United States. The payments to the officers and crew 
of the “ Franklin,’ are, per month, as follows, viz: 

1 Captain and 2 clerks, - - - $200 
2 pilots, - - 200 
2 engineers and 2 assistants, 250 
2 mates, . - - 
1 carpenter, 
2 cooks, - 
1 steward and 6 waiters, 
1 chambermaid, 
10 firemen, - 
6 common labourers, 
38 persons, - - total, - 
Add for 785 cords of wood, and a few tons of coal, 
“provisions for 62 cabin passengers, and 38 
men belonging to the boat, together 
for 100 persons, = - - . 1400 


Total expenses, without repairs, - - $4495 
or nearly forty-five hundred dollars per month. During nine months 
in the year, the boat makes daily, a trip of one hundred and fifty 
miles, together, forty thousand five hundred miles per year; during 
the remaining three months, she is laid by, on account of the low 
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stage of the water in the river. She then is newly caulked, painted, 
and receives all the necessary repairs. The latter amount, with a 
new boat of this class, to not more than three thousand dollars in the 
first year, to which an amount has to be added for general deprecia- 
tion, which is considerable. The timber of which the vessels are 
constructed here, is grown so fast, under a warm climate, that a vesse! 
seldom lasts over six or seven years; but steamboats of the first class 
are used only four years, and then sold; the new proprietor continues 
to employ the boat for a few years longer, but her voyages are not 
so certain. Twenty-five per cent. of the original cost must there- 
fore be taken as the amount for depreciation, in the first year, which 
makes seventy-five hundred dollars for the steamboat “Franklin;” 
at the end of the first year the value of the boat is therefore only 
twenty-two thousand five hundred dollars. In the second year, 
twenty-five per cent. of these twenty-two thousand five hundred dol- 
lars, or five thousand six hundred and twenty-five dollars are taken 
for the general depreciation; but the repairs in the second year amount 
to so much more, that their cost, together with the sum for general 
depreciation, is again equal to ten thousand five hundred dollars, as 
in the first year. The same calculation is applicable for the third and 
fourth year, after which, the value of the boat remains only nine 
thousand four hundred and ninety-two dollars, for which amount it 
is then sold. 

We have, therefore, the following, as the yearly expenses for the 
steamboat “ Franklin.” 


Current expenses during 9 months running time, $ 40,500 
During the remaining 3 months, the salary of the 

Captain and clerks, who remain on the boat, 

while the others are dismissed, amounts to 1,000 
Repairs and general depreciation, - - 10,500 
Insurance, 7 to 9 per cent. on three-fourths of the 

value, to which steamboats can only be insured, 1,350 
Sundry small expenses, - - - 1,150 


Total, - 54,500 
If from this sum be deducted the expenses for 


boarding the passengers and servants, say about 14,000 


There remain as the expenses for running the boat alone, $ 40,500 


As this steamboat peforms during nine months, daily, one hundred 
and fifty miles, or in the whole, forty thousand five hundred miles, 
the expenses for every mile the boat travels, amount to one dollar. 
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On the other side, the revenues of this boat are, at an average, for 
each trip, of one hundred and fifty miles : 

From 62 cabin passengers, at $4, - - $ 248 

“ 63 deck passengers, at $1, - - . 63 
125 passengers, at an average, per trip. 

For 25 tons of goods, at $3, - - : 75 

“ transportation of U. S. mail, - : 4 

Total, - $390 

The amount of four dollars, received for transporting the mail one 
hundred and fifty miles, is, here, very small; the reason is, that the 
public prefer the mail boats to all others, on account of their safety 
and punctuality, in consequence of which, steamboat proprietors con- 
tract for the carrying of the mail even at the very lowest prices. The 
income of three hundred and ninety dollars per day, gives, for the 
nine months, one hundred and five thousand three hundred dollars, 
which, compared with the expense of fifty-four thousand five hundred 
dollars, shows an annual profit of fifty thousand eight hundred dol- 
lars. As the “Franklin” has only cost thirty thousand dollars, we 
see What an enormous profit those steamboats yield in America, 
which are frequented by a sufficient number of passengers. 

The steamboat “ Ambassador,”’ the tonnage of which is twice as 
great as of the “ Franklin,’’ commenced her trips late in the Fall of 
1837, and made, in that year, four voyages from Louisville to New 
Orleans, each of fourteen hundred and fifty miles, and four voyages 
back, together, therefore, running a distance of eleven thousand six 
hundred miles. The monthly expenses were eighty-five hundred dol- 
lars, which gives, for three months, twenty-five thousand five hundred 
dollars, or, per mile of travel, two dollars and twenty cents. In the 
year 1838, the “ Ambassador’? made ten trips from Louisville to New 
Orleans and back, and performed, therefore, twenty-nine thousand 
two hundred miles, within the period of eight months, the trips hav- 
ing been discontinued during four summer months, on account of low 
water. The total expenses for the whole year amounted to some- 
thing over fifty-eight thousand dollars, which gives two dollars as the 
expense for running one mile. The salaries upon this boat amount, 
in consequence of her large size, and the long trips, to much more 
than upon the “Franklin,” and are as follows, viz: 

1 Captain receives, per year, - : $2,000 
1 first clerk, - - - - 1,200 
1 second clerk, $50 per month, therefore in 8months, 400 
1 bar-keeper, $45 6 “ s 360 
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2 pilots, each $300“ “ “ both, 4,800 
2 engineers, each $150 per month, out of which he 
has to pay his assistant; both in 8 months, 2,400 
2 mates, one 75, and one $50 per month, therefore 
both in 8 months, - ° 1,000 
1 ship carpenter, $60 per month, therefore in 8 months, 480 
2 cooks, one 50, the other $30 “ “ both, 640 
1 steward, $85, and 6 waiters, each $25, all in 7 
and 8 months, - - - - 1,880 
1 chambermaid, $25, and one washer woman, $20 
per month, both in § months, - - 360 
16 firemen, each $35, all in eight months, 4,480 
8 common labourers, each $25 per month, all in 8 
months, - - - - - 1,600 


48 individuals receive, in total, - - $ 21,600 
As they have, at the same time, free board on the steamboat, it is 
evident that the expenses for the persons employed on the boats, are 
much larger here, than in any part of Europe. The above stated 
expense of two dollars per mile of travel, includes the cost for board 
of the passengers, but at the same time, no sum for general deprecia- 


tion has been taken into account. These amounts will very nearly 
counterbalance each other, and therefore we may, on this boat, as we! 
as on other first class steamers of four hundred to five hundred tons 
burden, take the expense, for every mile of travel, at two dollars. 

The “Ambassador”’ carried, in 1838, at an average, one hundred 
cabin passengers, each of whom paid fifty dollars per passage up, 
and forty dollars per passage down the river, and one hundred to one 
hundred and fifty deck passengers, who paid, in part, five, and in 
part, eight dollars each; finally she carried, generally, two hundred 
tons of goods up, and three hundred tons down. The receipts, per 
trip, of fourteen hundred and fifty miles, were frequently seventy-five 
hundred dollars, while the expenses did not amount to more than 
twenty-nine hundred dollars, leaving, therefore, a very considerable 
net profit. On her trips, in 1839, the “ Ambassador’’ averaged only, 
up to the month of June, sixty-five cabin passengers per trip, but 
nevertheless, the boat will again give a handsome profit. 

The steamboats “ Franklin’? and “Ambassador’’ belong, as I ob- 
served, to the most elegant, and charge, therefore, highest; boats of a 
cheaper construction, and less elegant, with their crew not so well 
paid, incur much less expenses; and we find boats of two hundred 
and more tons, on which the expenses, per mile of travel, are only 
fifty cents. If, therefore, these boats only carry thirty-four passen- 
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gers at an average, each paying one and one half cent per mile, 
the expenses are already covered. Should the number of passengers 
be less, or the expense of running greater, the charges for transporta- 
tion must be increased. 

The steamboats between Wilmington, N. C. and Charleston, S. C., 
which run one hundred and sixty miles along the sea coast, perform- 
ed, from the Ist of June, 1838, to the Ist of February, 1839, in the 
whole, two hundred and ninety-seven trips, and carried four thousand 
and seventy-one through passengers, and twelve hundred and twenty- 
five way passengers ; the number of passengers, per trip, was, there- 
fore, at an average, only eighteen, and still the company does a good 
business, because the passengers pay five cents per mile, and the 
steamboats carry goods, and the mail besides. It has been calculated, 
that a mile of travel, of these boats, after deducting the expenses for 
vietuals, &e. for the passengers, and without taking into account the 
general depreciation, costs only fifty-four cents, and therefore eleven 
passengers will cover the daily current expenses. 

The steamboat “Champion,” of two hundred and forty tons burden, 
which makes regular trips between Pensacola and Mobile, performs 
daily, ninety-eight miles, and the current expenses, per day, amount 


to one hundred dollars, including the passengers’ board ; each passen- 
ger pays ten dollars for the passage, or ten cents per mile, and the 
average number of passengers, per day, is only ten; the receipts are, 
therefore, just sufficient to cover the current expenses. 


1. Comparison of the Cost of Transportation in Steamboats with 
that upon Rail Roads. 


If we compare the total yearly expenses on the American rail roads, 
with the number of miles traveled by all the trains during the same 
period, we find, as an average, that the expenses for every mile a 
rail road train travels, amount to one dollar; the same, as I have 
shown, is the cost of running a steamboat of two hundred or three 
hundred tons, one mile. It is surely a remarkable result, that the 
travel of a steamboat of two hundred feet in length, costs just as much 
as the running of a locomotive engine with a train of carriages, of 
nearly equal length; the speed of the rail roads, however, is somewhat 
greater than that of the steamboats, the former being twelve to fifteen 
miles, while the latter, upon the Ohio and Mississippi, will average only 
twelve miles. If the steamboats carry one hundred or more pas- 
sengers, per trip, they can afford to take only two cents per passen- 
ger, per mile, while the average charge upon rail roads, is five cents; 
but if only few passengers are carried by steamboats, the price must 


be increased, and be, as we have seen, sometimes, even as high as 
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ten cents per mile. Upon the American rail roads, the average num- 
ber of passengers in a train, is only forty, the charges, per mile, can, 
therefore, not be less than five cents, in order that the gross income, 
for every mile, performed by the train, may be two dollars, while 
one hundred passengers, at two cents per mile, upon steamboats, wil] 
give the same gross income (two dollars,) per inile of travel. Every 
thing depends, therefore, on the number of passengers; if this is great, 
steamboats and rail roads will pay well; if it is small, both must fail, 

Steam navigation has, in every case, the advantage, that it allows 
or even invites competition and opposition; because hundreds of boats, 
belonging to as many different proprietors, may navigate the same 
river. Upon rail roads, on the contrary, the danger would be too 
great if the same course were allowed, and, therefore, the vehicles of 
only one company, which, in this manner, exercises a monopoly, are 
always running. It is owing to the competition of the American 
steamboats, that passengers are now carried at one-third of a cent 
per mile, and these low charges have alternately effected the enormous 
increase of the number of passengers; because passengers will now 
go round some hundred miles, to reach, for instance, the Mississippi, 
upon which to continue their journey. It is, in fact, incomprehensi- 
ble, that on no rail road in America, the trial with low charges has 
been made; there are only some opposition lines, as between New 
York and Philadelphia, to be met with. 

There is, however, a case where rail roads must be preferred to 
steamboats, let the number of passengers be large or small. This 
case will take effect in a few years, with two long rail road lines, now 
constructing in America. The one goes from New Orleans to Nash- 
ville; twenty miles of it have already been completed, over a swamp 
of unfathomable depth, upon which the whole track is floating, and 
by this construction alone is distinguished from other rail roads. 
The length of this road will be from New Orleans to Havanna, on the 
Tennessee, four hundred and thirty-four miles, while the distance to 
Havanna, by the Mississippi and Tennessee, amounts to more than 
three times as much. The other rail road, of one hundred and fifty- 
six miles in length, will extend from Pensacola to Montgomery, and 
be constructed in opposition to the steam navigation upon the Alabama 
river, between Mobile and Montgomery, which is three times greater in 
extent. In both cases it is certain that a road of one third the length 
will be preferred by the traveling public, even if the charges upon 
the steamboats should be one third or one fourth the price per mile. 


8. Steamboat Explosions and their Causes. 


In the official report from the Secretary of the Treasury, dated 13th 
of December, 1838, it is stated, that since the introduction of steam 
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navigation, up to the summer of 1838, or during twenty years, two 
hundred and sixty steamboats, with about two thousand passengers, 
have perished ; this would give, per year, thirteen steamboats, (at an 
average) and one hundred passengers, which were lost. This loss 
cannot be regarded as so very considerable, considering that the United 
States now contain sixteen millions of inhabitants, and that certainly 
a far greater number of persons are killed upon roads; the explosions 
of steamboats, which are always described in every paper, with all 
their horrors, have nevertheless—not in America, but in Europe— 
greatly excited the public mind. Every traveler has it here in his 
power, to inform himself of the quality of the boat, and of her pas- 
sages, before he takes his passage in the same, and with the large 
competition existing upon those rivers, he is always able to find boats 
upon whose safety he may rely. As a rule it may be taken, that the 
boats which have higher charges, are more safe than those which 
carry cheaper; and with a little precaution, and some more expense, 
therefore, we may trust ourselves in American steamboats, in which 
[have traveled myself already some thousands of miles, with the 
fullest confidence. It is, however, of interest, to know the causes 
of the disasters. 

a. The greatest number of accidents happen upon the Mississippi and 
Ohio rivers, where the steamboats continue their passage day and 
night, from New Orleans to Pittsburgh; the length of this voyage is 
two thousand miles, and including the stoppages, necessary for taking 
in wood, and for landing and taking passengers on board, the trip is 
made in ten days up, and six or seven days down the river. In the 
first case, the engines are, through two hundred and forty hours, con- 
stantly at work, during which time the boilers are incessantly heated, 
though the same is still more the case with the engines in manufac- 
tories, and in the Atlantic steamships; it must be considered here, that 
Pittsburgh lies ten and one half degrees further to the north than New 
Orleans, and it requires a good health, to support the enormous dif- 
ference in the temperature of the two cities; it becomes evident that 
the engineers superintending the engines cannot afford to give the 
same the required attention, and explosions must, consequently, be- 
come more numerous. 

6. Many accidents happen by “snags’’ and “sawyers,”’ so called. 
They are trees torn away from the banks of the river, which get fast 
with their roots at some point, and remain in positions most danger- 
ous to the steamboats. Whole islands are sometimes formed by such 
floating trees. For removing these obstructions, particular machines 
have been invented, and are constantly employed upon these rivers. 

ec. The Americans are, as is known, the most enterprizing people in 
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the world, who justly say of themselves, “we go always ahead.” 
The democrats, here, never like to remain behind one another; on 
the contrary, each wants to get ahead of the rest. When two steam- 
boats happen to get alongside each other, the passengers will encourage 
the Captains to run a race, which the latter agree to. The boilers, in- 
tended for a pressure of only one hundred pounds per square inch, 
are, by the accelerated generation of steam, exposed to a pressure of 
one hundred and fifty, and even two hundred pounds, and this goes 
sometimes so far, that the trial ends with anexplosion. Seldom they 
have here, as they do in Europe, fixed in the boiler, a plate of a com- 
position which melts at a certain degree of heat, and the fire becomes 
extinguished by the water. The races are the causes of most of the 
explosions, and yet they are still constantly taking place. The life of 
an American is indeed only a constant racing, and why should he 
fear it so much on board the steamboats? 

d. In order not to lose too much time, wood is taken in only every 
twelve hours, the quantity they take, is, for large boats, thirty cords, 
or three thousand eight hundred and forty cubic feet. As generally 
hard wood is used, the additional load which the boat receives at 
once, and on its fore end, amounts to about eighteen hundred ewt., 
and in consequence thereof, the boat touches the bottom, sometimes, 
on the flat banks. The taking in of wood lasts one hour, during 
which, the fire is constantly kept up, and the steam attains a very 
high pressure, necessary, sometimes, to bring the boat afloat. At the 
same time, they often neglect to pump the necessary supply of water 
for the boilers, the iron in the flues becomes bare and red hot by the 
action of the flame, and when at the starting, the water again fills the 
boiler, the steam is so suddenly generated, that an explosion is the 
consequence, Although it is generally known that most explosions 
occur when the boats start, after having got their supply of wood, 
the thoughtless travellers remain, notwithstanding, on the fore part 
of the boat, where they are most exposed. 

e. During the nights, it sometimes Mappens that in the windings of 
the river, two boats going at a great speed, meet each other, and by 
the concussion, the weaker boat instantly sinks. 

J. Ihave observed already, that there are only two pilots upon each 
steamboat, which do their service alternately every four hours, but 
remain on board for the whole voyage, from New Orleans to Pitts- 
burgh, of two thousand miles, It has never been the practice here to 
take new pilots from station to station, and the consequence is, that 
the pilots, not acquainted with such an extent of river, which, at the 
same time, is subject to so frequent changes, often run aground, and 
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that then the engincer, by using steam of too high a pressure, exposes 
the boat to explosions. 

Ata closer examination of all the causes of steamboat disasters, 
here we find that they all have their origin in negiect dnd imprudence. 
The rapid increase in the number of steamboats, has created such a 
demand for engineers and pilots, that the able individuals are by far 
not sufficient, and ignorant persons, not knowing the nature of the 
dangers, often manage the boats, and it is rather surprising that not 
more accidents occur. None of the causes which lead here to acci- 
dents, exist in Europe; in particular, would the known cautious 
temper of my German compatriots be sufficient to guard them from 
disasters of this kind. It is to be regretted, that steam navigation 
was carried on in America five years before it was successfully tried 
in Europe; it would be still more to be regretted, if at present, when 
in twenty years, with an expenditure of forty-five millions of dollars, 
the Americans have acquired such a mass of experience, and brought 
steam navigation to such a high degree of perfection, we were still 
to hesitate, in Europe, to adopt the American plan of construction. 
The steam navigation companies in Europe ought to compare the 
data given in this letter with the rate of wages and other prices in 
Europe, calculate, hereafter, the prices of transportation of passengers 
and goods, compare the same with their actual prices, and they will 
see the advantage which would result to them by the adoption of the 
American system. 

[TO BE CONTINUED. | 


Description of a new form of Edge Rail, to be called the Z rail, with 
its supports, fastenings, §c.—Making with it a part of a railway 
track of a new construction—With estimates of the strength and 
stiffness of the rail, S§:c.—and of the cost of the track—and a com- 
parison of it in these particulars, with other forms of railway. 


The track now described, will consist of the longitudinal under- 
sills, (a, a) 3X 10 inches in the section, with cross ties (b, b) 34 x6 
and 7 feet long, placed upon them at intervals of three feet from centre 
to centre, and upon the cross ties notched one inch deep to receive 
them, will rest the string pieces (c, c) (of the trapezoidal section shewn) 
three inches wide at top, five and three-eighths at bottom, and five 
inches deep. A treenail one and a quarter inches diameter, is 
driven vertically through the three timbers at each cross tie, except- 
ing the ties on which the string pieces join, where there are two tree- 
nails of one inch diameter. Both under-sill and string piece are twen- 
ty-one feet long, and break joints with the rail, (also twenty-one feet 
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long) and with each other. The section of the rail (d, d) resembles 
the letter Z, the head or upper table being turned to the one side of 
the stem, and the foot or lower table to the opposite side. The rail is 
placed against the inner side of the string piece, with the upper table 
lapping over the upper and inner edge of the string piece, and thus 
bearing on the ¢op of the latter; and the lower table resting upon the 
cross ties, notched down three-eighths of an inch to receive it. A 
continuous top bearing on the string piece, and detached bottom bear- 
ings on the cross ties, are thus obtained. The rail is held against the 
upright inner side of the string piece by horizontal screw bolts (e, e) 
every three feet, which pass through the stem of the rail about midway 
between its top and bottom, and through the string piece ; the head of 
the bolt bearing against the rail, and the nut, with a thin washer, 
against an open morticed seat in the outer slope of the string piece. 
These bolts (being nine to each bar of twenty-one feet) are placed at 
points midway between the cross ties, excepting the two in each bar 
at its end, which come over the cross ties on which the joints of the rail 
occur. The rail is further confined latterly at its foot, by the shoulder 
of the notch into which it descends, and also held down by a hook 
headed spike (f, f) driven vertically into each cross tie. At each join- 
ing of the rails, a cast iron joint plate (g, g) is let into the cross tie, to 
increase the bearing of the rails at these weaker points; this plate 
having on the outside a ledge to confine the feet of the rails, and two 
holes in it to permit the spikes lapping over them, to be driven down- 
wards into the tie. The track thus constructed, will rest on a bed of 
broken stone, sand or gravel ballasting, ten feet wide at bottom, 
eight feet at top, and twelve inches deep, which will be filled up to 
the top of the cross tie, and one inch above the bottom of the string 
piece, and leave a depth of five and a half inches below the under 
sill for drainage, &c. 

The rail is intended to weigh forty-five pounds per yard—its whole 
depth is five inches, thickness of stem nine-sixteenths of an inch—top 
bearing for the tread of the wheel one and a half inches, total breadth 
of upper table two and one-eighth inches—breadth of bearing of upper 
table on the string piece one and a half inches—breadth of foot inclu- 
sive of stem one and nine-sixteenths inches—the whole breadth of the 
upper and lower bearing surfaces three and one-sixteenth inches— 
bolt hole in the stem five-eighths of an inch diameter. 

The proposed rail, and the structure of which it isa part, will admit, 
of course, of a variety of proportions. The forms and sizes of the 
several parts shewn in the preceding description and annexed draw- 
ing, are considered suitable and sufficient for a track intended for the 
heaviest tonnage and highest speeds. It is hardly necessary to say, 
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that the rail and its fastenings, in combination with the string piece 
and cross tie, form the only subjects of claim to invention; as the 
under-sill, ballasting, attachment by treenails, and even the trapezoidal 
form of the string piece (for economy of timber) are none of them new 
elements of the railway structure.* 

The following is a brief enumeration of the particulars in which 
the undersigned considers his new rail an improvement upon the pre- 
vious forms of the edge rail: 

ist.—The lateral support given by the string piece to the rail, aided 
by the lateral strength given to the stem of the latter by the foot or 
lower web, permits the bar to be made thin and deep without the 
danger to which the stem of the T rail is subject, of buckling, or bend- 
ing sidewise, under vertical pressure. Greater strength and stiffness 
is thus attained in the Z rail, with a given weight of meta], than in 
the plain T rail—and also than in the H rail, or Bridge i for in 
both of the latter sections, the width necessarily given to the base, for 
stability of position on its support, prevents the extension of the 
depth of the bar, sufficiently for the attainment of the strongest and 
stiffest form. 

2d.—The mode of connection between the Z rail and its string piece, 
makes the latter supply the place of the heavy and expensive chair 
demanded by the T rail, while the Z rail still enjoys (and in a still 
greater degree than the T rail,) the superior strength and stiffness due 
to the depth of its section. 

3d.—The same mode of connexion gives a continuous support to 
the upper table, which is not had by any other form of section. And 
this support not only extends the bearing surface on the wood, but im- 
mediately upholds, by an elastic cushion, that part of the head 
which, in the T and H rails, is so subject to crush, split off, and wear 
away under the wheels; a defect of these sections which will, it is be- 
lieved, occasion ultimately their entire disuse. 


* The rail as shown in the drawing, has a slope given to the under side of the upper table, 
in order to make it a little stronger in its connection with the stem. This makes a corres- 
ponding slope in the part of the top of the string piece, forming the seat of the rail. The in- 
clination (though not at all essential to the plan,) is not enough to do any harm; as the fric. 
tion of the wood and iron would suffice of itself to prevent sliding. The sloping seat of the 
rail may be easily and quickly prepared, and the corner of the string piece rounded, by a plan- 
ing tool with a properly shaped cutter. It is well known to be necessary to dress (generally 
with an adze) the top of the string piece for the common plate rail, to amend imperfect saw- 
ing. The string piece of the Z rail will be readily sawed into its trapezoidal form at the mill. 
The open mortice forming the shoulder of the nut of the screw bolt, will be cut so as to drain 
itself of water falling into it. The treenail head may be caulked and pitched, to keep the 
water out, or driven obliquely so as to put its upper end under the top of the rail. In other 
details of construction, improvements may perhaps be made upon the plan now presented, 
retaining its general features, 
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4th.—The position of the rail on the inside of the string piece, 
makes the resistance of the rail to the outward lateral thrust of the 
flanges, as great as that of the string piece itself, a result which can- 
not be obtained so simply, effectually and economically, by any of 
the modes of fastening the rail on the fop of the string piece, which 
must be employed with the H, or Bridge sections. The push of the 
flange against the rail, it is well known, is ¢he force to be provided 
against, and this provision is made in the Z rail by the mere effect of 
its peculiar form; while other rails must be kept laterally in place by 
auxiliary attachments of iron, the bearing surfaces of which being 
individually small, must be multiplied expensively and injuriously to 
the wood, by wounding it at their points of insertion. The fastenings 
which attach the Z rail to the string piece, are subjected to little or 
no strain by the side action of the wheels, and are therefore left to the 
sole duty of maintaining the contact of the bar with its supporting 
beam, for the preservation of the joint action of the two in resistance 
to vertical pressure, and securing the correct dine of the road. 

5th.—The attachment of the rail to the string piece by a number o} 
bolts passing through both, efficiently resist the tendency to endwise 
movement in the rail, the prevention of which has heretofore been so 
imperfectly guarded against. ‘The contraction and expansion of the 
bar will be provided for, by the elastic yield of the wood at the bolt 
holes. 

6th.—The dining of the inner edges of the rails at the joints, and 
the springing of the bars to, and their maintenance in, the curve oj 
the road, will be effectually secured by the horizontal attachments ot 
the rail and string piece. ‘The importance and the difficulty of these 
adjustments must be acknowledged. The difliculty of making the 
tops of the bars fall in the same horizontal plane, is occasioned by the 
unavoidable differences in their heights. ‘The simplest and best way 
of compensating these discrepancies is, probably, to raise by a detach- 
ed elevation, the part of the cast chair or joint plate on which each of 
the uniting rails is to rest, and then the highest of the two bars can, 
by a proper tool, have its seat reduced by the amount of the excess 
in its height. This compensition will be required for the Z rail as for 
all edge rails. But the lateral adjustment of the rails to a line at the 
joints will, in the Zrail, be effected simply by the screwing of the 
stem against the string piece; for after this is done, the break, if any, 
which may show itself in the line of the inner edges, must be produced 
by a difference in the thickness of the slender stems of the two con- 
tiguous rails, which (unlike the variation in their heights) must be in- 
appreciably small. In the broad base of the H rail as much room 
exists for discrepancies in the width as in the height of the bar, and 
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where the lateral] alignment of the rails is effected through the lower 
web, it is very liable to imperfection. The T rail is less subject to 
this difficulty than the H rail, and the Bridge rail (in consequence of 
the facility afforded by the hollow in its base, and into which the 
chair may be made to go up) still less than either; but the Z rail (it is 
considered) is the least liable to it of all. And in regard to the bend- 
ing the bars to, and retaining them in, the line of curvature, the ad- 
vantage of the Z rail over the H, and Bridge rail, is obvious; both 
from the more moderate lateral stiffness of the Z rail, and the more di- 
rect action and extended resisting surface and adjustibility of its fasten- 
ings. ‘The wide bases of the H and 4 rails on which their strength 
and stability mainly depend, render them, it is well known, very dif- 
ficult to deflect in curves, and next to impossible to prevent them 
from returning to the condition of chords from that of arcs, into which 
they had been temporarily forced in the construction of the track. 
The great increase of resistance and concussion in the passage of 
trains through curves situated in this way, need not be demonstrated. 

7th.—The Z form of the section is the best adapted to bear the 
action of the wheels, the coned part of which, nearest the flange, im- 
parting the most intense pressure, is received immediately by the stem 
of the rail, in which resides the main strength of every rail bar. In 
the T and H rails the stem is chiefly acted on through the inner ledge 
of the upper table, with a twisting action, unfavourable to the resist- 
ance of the bar; this part of the head suffering also much more se- 
verely from the wheel than the outer ledge. In the Bridge rail, the 
inner leg or half of the stem receives the principal action; the outer 
one being strained to a less extent—an inequality injurious to the 
strength and wear of the rail. 

8th.—The simplicity of form of the Z rail section must make the 
rolling of it easier and cheaper than that of any other edge rail; while 
the disposition of the fibres and lamine of the bar is as favourable as 
possible to strength and the endurance of wear.* 

9th.—In efficiency, accessibility and capability of adjustment, the 
fastenings of the Z rail track possess, it is thought, strong points of 
superiority. The heavy strains and shocks to which railways are 
subject, and the consequent disposition of the numerous parts com- 
posing their structure, to give way and work, one with another, ren- 
ders it very important that the attachments of those parts should be 
constantly open to inspection and very accessible. Fastenings capa- 
ble of being readily tightened after working loose, such as key or 
screw bolts, are preferable therefore to spikes, or simple screws with- 


* This opinion has been confirmed by that of a professional gentleman of great practical 
experience, in the manufacture of railway bars. 
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out nuts. But screw bolts used to fasten rails on the ¢op of a timber 
support, must have either head or nut under the timber and buried 
in the ballasting, or filling of the track. In either case the bolt js 
much more difficult of inspection and adjustment, or removal, than 
the horizontal bolt of the Z rail. 

10th.—The new proposed track is finally recommended by economy 
in the first cost and subsequent repairs, when contrasted with any 
known form of track of equal strength of construction. , 

In the “comparative table’? below, there are three tracks, viz: the 
Philadelphia and Reading, the Washington Branch, and the Balti- 
more and Port Deposit, which are nearly identical with the Z rail 
track of 45 lbs. per yard, in estimated cost—while three others, viz: 
the Camden and Amboy, the Newcastle and Frenchtown, and the 
Wilmington and Susquehanna, fall short of it from $350 to $750 per 
mile. The comparison of strength, stiffness and general stability be- 
tween these tracks and the Z rail track (45 lbs. per yard) which is 
contained in the columns of that table, from the Sth to the 16th in- 
clusive, will, however, justify the claim of greater economy of con- 
struction and repairs in behalf of the latter. And if we go to the Z 
rail track of 35 lbs. per yard, we see an actual saving of $567 per 
mile in first cost, over the cheapest of the others, and with a// things 


considered, a stronger structure; for the strength of the ¢rack, as a 
combination of parts, does not depend solely on the strength of the 
rail, but largely on the stability of the connexions of all the parts, in 
which particulars (as shown in the 14th and 15th columns) the lighter 
Z rail is seer. to be much better provided than the tracks with which 
it is here compared. 
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TABLE, exhibiting the comparative weights, strength, stiffness, bearing surfaces, gc., of the Edge Rails used upon some of the principal Railways 
of the United States, with the relative quantities of timber, dc., employed in the superstructures connected with the several Rails, and the estimated 
cost of the Tracks per mile. 
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The stability of a railway track, like that of any other piece of 
framing or machinery, must be proportioned to the values of the 
resistances it presents to the several strains to which it is subjected, 
This being granted, as it must be, the undersigned feels himself war- 
ranted in appealing to the above tabular statement, as furnishing 
demonstration that the track which he has designed, is superior, in 
all the elements of stability, to any of its predecessors. In bearing 
surface to withstand vertical pressure, it is éwice as well provided as 
the track which approaches nearest to it, and nine times better than 
the one which falls most short of it. 

Its resistance to /ateral movement, is 14 times that of the track 
which comes the closest to it, and 8 times that of the one most be- 
hind it. 

In the counteraction of /ongitudinal motion, it is better than the 
best of its competitors by nearly 50, and than the worst by 400 per 
cent. 

Now, that improvement in these particulars in the present struc- 
tures is wanted, the experience of every rail road company must have 
taught. The best and most expensively constructed railways of the 
country, cannot be closely inspected without its being perceived, that 
the connexions of their parts are too weak to withstand the action ot 
their locomotive machinery. To a greater or less extent, in all those 
which have come under the examination of the undersigned, the 
wooden supports are crushed, the iron rails forced aside, and the joints 
either entirely closed or too widely opened. Spikes, boits, and other 
fastenings, frequently give way, and where the maintenance of an 
accurate adjustment of the track is aimed at, much expense of mate- 
rial and labour, is incurred in replacing them; while the expedients 
resorted to, for restoring the deranged adjustments, cripple the timber, 
and convert the originally handsome structure into an unsightly piece 
of patch-work. There may be lines of railway, which have, in a 
measure, escaped these derangements; but has the trade and travel! 
upon them been as yet very trying? 

It may strike those who examine it, that the dependence of the Z 
rail, on the string piece, for /atera/ support and maintenance in its 
upright position, is objectionable. But when it is considered that on 
the string piece it is equally dependent for vertical support, like any 
other rail of continuous bearing on wood, the difficulty seems to dis- 
appear. The Z rail indeed hangs by its top on the inner edge of the 
string piece, just as the common plate rail rests thereon. The Z rail 
may, in fact, be regarded as an iron plating of the top and inside of 
the stringer; as long as the latter retains its stability, so long will the 
former—and we know that the stringer of the plate rail track would 
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stand very well, if it did not crush under the weights from which its 
thin bar so poorly protects it. But it will be said, that the Z rail does 
not bear on the string pieces alone, but also on the cross tie. True, 
and if the latter bearing acted, or sustained the whole weight inde- 
pendently of the former, the string piece would then perform the 
office of a simple side support. This it would, indeed, be entirely 
competent to; but in fact it must of necessity bear the vertical pressure 
of the rail also, in consequence of the intended insufficiency of the 
tie, to sustain it unaided. The bearing area upon the tie is but nine 
square inches per running yard of rail, a surface experimentally known 
to be too small to resist compression in the hardest woods we have.* 
Should then, the bearing of the rail, through defective fitting of the 
parts in construction, be thrown at first on the tie, it will soon be- 
come compressed under the travel, go as to bring the top bearing of 
the rail on the stringer inte action; and where the latter bearing is 
perfect in the first instance, but afterwards withdrawn by shrinkage 
of the timber, the rail gradually indenting the tie as the stringer re- 
cedes, will follow the latter and maintain the constant harmony of 
the two bearings. This expected result depends upon such simple 
and obvious principles of mechanical action, that the undersigned can- 
not feel hesitation in his confidence of its occurrence. The amount 
of shrinkage in the string piece, will not exceed about one-eighth of an 
inch in extreme cases, and this much, the tie will assuredly compress. 
The cast iron plate at the joints, extends the tie bearings there, but not 
more than the rail requires from its greater weakness at those points. 

There are, then, the best reasons to believe, that the rail and string 
piece will act together as a single beam, whose proportional height 
and width and connexion with its supports, will give it all the sta- 
bility of position that can be desired. The string piece being fitted 
close and confined in the notch of the tie by a treenail, it is proposed 
tocompensate for the small shrinkage of the former, by driving a thin 
wedge between it and the outer shoulder of the notch, so as to keep 
the gauge of the track from widening. Any other form of rail rest- 
ing on top of a string piece, would equally indeed require this adjust- 
ment. The impression, then, that the dependence of the Z rail on its 
string piece is, in reality, greater than that of any other section of bar, 
supported by a continuous bearing, will, it is believed, be removed 
by reflection from the minds of those who may naturally receive it 
from a slight examination of the subject, and their ultimate conclu- 
sion, it is thought, will be, that the Z rail holds, on the other hand, 


* The locust ties upon the new track of the Baltimore and Ohio Rail Road, when the 
bearing area is 28 inches per running yard, have all become more or less indented by the 


base of the rail. 
Vou. I, 3nv Sentes.—No. 3 —Manrca, 1841. 16 
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the best possible position with respect to the timber with which it js 
connected, and that it will suffer no more from the decay of the wood 
than will any other rail, upheld in any other manner by a similar 
material. 

Bensamin H. Larrose, Civil Engineer. 


Sketch of the Vicksburg and Jackson Rail Road, in Mississippi. 


The Vicksburg and Jackson rail road extends from Vicksburg, on 
the Mississippi river, to Jackson, the capital of the State, on Pear! 
river, being, on the whole, a distance of 45 miles. It was commenced 
under the engineering supervision of H. S. Van Rensselaer, finished 
under that of Jeremiah Van Rensselaer, and opened to the public on 
the 1st of October, 1840. 

Nature of the country.—Vicksburg, the western terminus, is sit- 
uated on the side of that well known range of hills which make their 
appearance at Fulton, Randolph, and Memphis (the Chickasaw blutfis) 
in Tennessee, and at Vicksburg, Grand Gulf, Natchez, and Rodney, 
in Mississippi; they present, however, much less formidable impedi- 
ments to internal improvement, in the former state, than in the latter, 
assuming, here, the appearance of small broken knobs, rarely uniting 
in ridges of any extent, and frequently intersected by ravines contain- 
ing small streams of water, which, owing to the absence of materials 
for substantial culverts, have, on this road, rendered frequent recourse 
to trestle work, necessary. It may be proper here to state that, be- 
side the termini, there are three principal depots, viz. Bolton’s, Ed- 
ward’s, and Clinton, at the respective distances of 26,18, and 34 miles 
from Vicksburg. 

Soil.—The earth in the hills which extend from the Mississippi river 
to the Big Black, is of a yellow clay colour; it works easily with the 
pick, stands well, in excavation, at a slope of 4 to 1, and when trim- 
med with the shovel, will turn the rain, with scarcely any wash; when 
used on embankment, however, it becomes necessary to sow it with 
grass. From Big Black to Clinton, the ground is generally flat, and 
often marshy ; the earth in the low ground being of an ashy colour, 
and making an excellent embankment ; as you approach Clinton, the 
soil takes a sticky nature, melting in every rain, and hardening in the 
sun, so as to be almost intangible to the pick; in the excavations, 
great quantities of crystalized gypsum, and sometimes stone, are found, 
the latter is very soft and deliquesces when exposed to the air; the 
first mentioned properties of this earth render it very troublesome in 
cuts, it will hardly stand at a slope of 14 to 1, and, in several places, 
piles have been driven (in one place, for halfa mile,) to prevent its en- 
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croaches on the track; this kind of soil is found in all the excavations 
between Clinton and Jackson, which latter place is situated on the 
low ground of Pearl river, and but little above high water. 

The following statement shows the relation between the straight lines 
and curves from Vicksburg to the depot, one mile from the eastern ter- 
mination of the road, in the town of Jackson. 


Length in miles, and chains. 
Straight line $1 « 76, 
Curves, é é 78, having a radius of 7560 feet. 
4 36, 3780 
1 46, 2520 
s 34, 1890 
54, 1512 
32, ; 1260 
34, ; 1080 
0 


Total, 43 


Below, is a view of the amount of the principal grades intermediate 
to the same points. 


Miles. Chains. 


Level. 22. 
Ascending. 2 26, at the rate of 55 feet per mile. 
18, 53 “ 
04, 48 
24, 
57, 


17, 
47, 
Grading.—The excavations are made 18 feet wide at the bottom, 
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and sloped at the rate of six inches to the foot, embankments 14 feet 
wide at top, with a slope of 14 to 1. 

Bridges.—There are seven sets of trestle work upon the road, of 
which that on the eastern bank of the Big Black river is the most ex- 
tensive, it reaches half a mile, in spans of 22 ft., being, at its greatest 
elevation, 52 ft. in height; a section of it is shown in Fig. 1, @ repre- 
sents the corbel, or splice cap; 4, the stringer, 22 feet long; the sill, c, 
is supported by piles, three under the foot of each post, and two under 
that of each brace. 


Trestle work, No. 1, 3 miles from Vicksburg, is 165 feet long, and 
has an average height of 47. 

Nos. 2, 3, and 4; 4, 9,and 11 miles from Vicksburg, are, respective- 
ly, 216, 410, and 478 feet in length. The King-post bridge, situated 
within a few yards of T. W., No. 2, extends 561 feet, in 17 consec- 
utive spans of 33 feet each, supported by trestles, similar to those 
used at Big Black. 

The bridge at the second crossing of Baker’s Creek, 26 miles from 
Vicksburg, is a species of trestle work 100 feet long, in four 25 ft. spans. 
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The trestles are supported by piles driven into the bed of the creek; 
a section of it is represented in Fig. 2; a, the stringer, 3, 3, 4, 4, sills, 
acting as ties to the trestle, at the surface of the water. 

The Big Black river is crossed at an elevation of 70 feet, by a bridge 
on Col. Long’s plan, 416 feet long, the main span being 150 feet; this 
bridge is 174 feet wide, has a treble set of posts, and quadruple 
set of stringers on each side, the posts are 20 feet long, and longitudi- 
nally of the bridge, 10 feet apart; immediately on leaving the bridge, 
you arrive at the trestle work, before mentioned. 

At the first crossing of Baker’s Creek, is a similar bridge, in one 
span of 80 feet. 

Superstructure.—A side and end view of the superstructure are 
represented in Figs. 3 and 4. It consists of foundation sills, cross- 
ties, and iron, the sills, 33 x 10, are laid two and two on each side of 
the track, to break joints, the cross-ties, 5 x 7, are 7 feet long, and 2 
feet apart from centre to centre. The sills and ties, for about half the 
length of the road, are cedar, the rest, cypress. The iron, a pattern 
of which is represented in Fig. 5, weighs 43 lbs. per yard, and is laid 
down in bars 18 feet in length, in such a way as to break joints; the 
spikes used, weigh three-fourths of a lb. each, and the plates under the 
ends of the rails, 2} lbs. each; 20 of the former are used to each bar. 

There are 66 cars, (counting 4 wheels as a car,) at present used for 
transportation; they are, principally, 8 wheeled, and cost $800 each; 
7 engines, 4 of which are of Baldwin’s make, are in the possession 
of the company. ‘The 5 employed during the last 3 months, have, in 
that time, travelled 26,014 miles, and cost, for repairs, $756, which 
includes the breakage of a crank. 

The expenses for motive power, during the months of October, No- 
vember, and December, including pay of engineer and fireman, fuel, 
oil, and repairs of engines, &c., amounted to - $4,350 50 

The maintenance of cars, for the same period, 758 50 

The maintenance of way, - - 9,278 34 


Total expenses for the months of October, Novem- 
ber, and December, were, - - 30,348 20 
receipts, - - 55,015 35 


Excess of receipts, $24,667 15 
Ihave taken the liberty to lay this communication before your 
readers, from the consideration that a brief account of the result of an 
enterprize upon which 24 millions of dollars, in northern capital, have 
been expended, might be productive of interest to them, and hope 
16* 
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that those possessing information relative to the more important ones 
at the North, willlay it before the public. G. C. W. 


Extracts from the Second Report of the Directors of the New York 
and Erie Rail Road Company, to the Stockholders, February 3rd, 
1841. Signed, by order of the Board of Directors, by Exwazan 
Lorp, Ese., President of the Company.* 


Of the Route, Surveys, and Relations of the Road. 


The route is in all respects most eligible for a work of such extent. 
Proceeding westwardly, from the harbour of New York, it traverses 
eleven counties within this State, its course being nearly midway be- 
tween, and eighty to one hundred and twenty miles distant, from the 
Erie canal, and the canals which extend westward from Philadelphia. 
The physical character of the country precludes the construction of 
any rival work within fifty miles or more on either side; while the 
numerous streams and valleys which are intersected, afford great ad- 
vantages of access to adjacent districts on the right and left. 

The road will therefore, naturally, command the travel and tonnage 
of a very wide and extended region, comprising twenty-five or thirty 
thousand square miles, and a numerous population, besides a large 
proportion of the travel and traffic of the lakes and western states, 

The line, moreover, has the advantage, on more than three quarters 
of the whole distance, of being laid in the valleys of rivers, and other 
considerable streams, as the Ramapo, the Delaware, the Susquehanna, 
the Chemung, the Canisteo, the Genessee, and the Alleghany rivers, 
and their tributaries, where the grades are extremely favourable, and 
the soil in the valleys west of the Delaware, adapted to the use of piles. 

Excepting the portions previously located, surveys of the entire 
line of the road have been performed within the past year, including 
careful, and in some instances, very laborious examinations of different 
routes. It was the object of these surveys to improve the line as far 
as possible in respect to its length, grades, curvature, adaptation to 
the use of piles, economy of construction, and susceptibility of farther 
amendment with reference to an additional track; the directors having 
had it specially in view to establish the location where it ought to be, 
on the supposition of the road hereafter attaining all the importance 
as a thoroughfare of trade and travel, which the most sanguine have 
anticipated for it, and at the same time to secure the construction o! 
a single track with the utmost practicable economy. 

The original survey by Judge Wright, which possessed extraordi- 
nary merit, and entitled him to the enduring gratitude and respect 
of the company, exhibited a line four hundred and eighty-three miles 
in length; but at the same time indicated the most important points 
where farther examinations would probabiy result in shortening the 
distance, and in securing other advantages. Between his survey in 
1834, and the close of 1838, re-surveys of the whole line and of dif- 


* Extracted from the Report and Appendix. Communicated by Major T.S. Brown, C. E. 
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ferent routes on portions of it, costing, in the aggregate, more than 
$100,000, resulted in little more than a confirmation of the recom- 
mendations and suggestions contained in his report to the Legislature. 

The surveys and examinations of the last year leave no room to 
doubt but that the line selected from Piermont to Deposit, one hun- 
dred and fifty-seven miles, and from Binghamton to Dunkirk, two 
hundred and fifty-one miles, is, taking every important consideration, 
present and prospective, into view, the best that can be obtained. 
Its length, allowing thirty-eight miles for the distance from Deposit 
to Binghamton, is four hundred and forty-six miles. It admits of a 
convenient and advantageous distribution into divisions, to be work- 
ed respectively by locomotives adapted in weight to the ruling grades 
of the several portions. 

Next in importance to the route and location of the road, are its 
relations to other avenues and sources of travel and business. 

Under this head it is obvious, first to notice its relation to the city 
of New York, the great mart for the products of this and the western 
states, and of the merchandize to be transported in return, for con- 
sumption in the interior; where, from the east and south, the great 
lines of travel meet, and where emigrants, and other passengers from 
Europe, for the most part make their landing in the country. When 
it is considered that the road extends, by the shortest practicable line, 
from this city to Lake Erie; that it is designed for the transport of 
heavy tonnage, as well as of passengers; that it will be open for use 
throughout the year; that the plan of its construction will render it 
competent to any conceivable amount of business, and that passen- 
gers may with safety be transported over it from one extremity to 
the other, in eighteen or twenty hours; the importance of its connexion 
with this metropolis, and the value of its local effects here in obviat- 
ing the disadvantages of a northern climate, and rendering business 
as active, and supplies as cheap, in the winter as in the summer 
months, cannot fail to be apparent. 

It has been supposed by some, that the termination of the road on 
the western shore of the Hudson, about twenty miles from this city, 
would prove disadvantageous, at least for some five or six weeks of 
the winter season; and in anticipation of such an objection, provision 
was made in the charter for extending the line to the city, from a 
point opposite to the Company’s pier. Below that point, however, 
there is seldom, even temporarily, more obstruction from ice than on 
the ferries opposite to the city. The present winter, owing to the 
quantity of ice and the occurrence of severe storms, has occasioned 
difficulties as formidable as are likely to occur hereafter. Neverthe- 
less, the company’s boat has regularly performed her daily trips, and 
by her punctuality and success, has removed all doubt, and establish- 
ed full confidence, of the safety and advantage of this mode of com- 
munication with the road. 

The pier, which extends about 4000 feet into the Hudson, forms a 
safe and valuable harbour, in connection with abundant space for all 
the accommodations of a depot. 

Proceeding westwardly, the road passes through the valley of the 
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Ramapo, and a region of the most valuable iron ores, and divides the 
county of Orange into nearly equal parts. From Goshen, situate 
near the centre of the county, railways are proposed to Newburgh, 
distant about twenty miles; to the line of New Jersey, in a south- 
westerly direction; and to the north, through Kingston, Saugerties, 
and Catskill to Albany ; of which the two former have been chartered, 
Near the western boundary of Orange, the line approaches the Dela- 
ware river, and intersects the Hudson and Delaware canal, which 
extends from the Hudson river, near Kingston, to the Anthracite coal! 
beds of Pennsylvania. 

In the county of Delaware, a rail road is proposed from Delhi, or 
from Walton, to Deposit. 

In Broome county, the road intersects the Chenango canal, which 
extends from the Erie canal at Utica to the Susquehanna river; and 
also the line of a proposed railway from Utica to the Susquehanna, 
which has been chartered and surveyed; and another from Bingham- 
ton through Cortland and Onondaga counties, to Syracuse, and thence 
to Lake Ontario at Oswego, which has been chartered, and which, 
in connection with this road, will offer the most direct and eligible 
route from this city to Upper Canada. 

At Oswego, in the county of Tioga, a connection occurs with the 
Ithaca and Oswego rail road, which extends from the Susquehanna 
to Cayuga lake, by the navigation of which, it forms an important 
route from the Erie canal. Near Tioga point, a connection is antici- 
pated withthe North Branch canal in Pennsylvania. 

In the county of Chemung, the road intersects the, Chemung cana! 
at Elmira. The same point is contemplated as the termination of a 
rail road, which is in part constructed, from Williamsport in Pennsy!- 
vania, a distance of about seventy-five miles. To perfect a continuous 
line of railways from Philadelphia to Elmira, and thenee, by a road of 
this Company, to lake Erie, is a principal object of this road. 

It is supposed by some, (who, of course, are not aware how much 
the grades have been reduced, and the line shortencd, on the eastern 
half of this road, since the original survey,) that on the completion of 
such a continuous line from Philadelphia to Elmira, the distance and 
amount of rise and fall between these two points will be less than be- 
tween Elmira and the eastern termination of this road; and that both 
trade and travel will therefore be diverted from this route to Phila- 
delphia. An examination of the subject has removed all apprehen- 
sion of danger from this source. The distance from Elmira to the 
Hudson at Piermont, supposing the most eligible line from Bingham- 
ton to Deposit to be adopted, is two hundred and fifty-two miles, and 
the aggregate of ascents and descents, 3820 feet. The interval be- 
tween Piermont and this city is entitled to be regarded only as a ferry. 

From Williamsport to Philadelphia, several routes are projected 
and partly constructed; of which the most direct is that by way of 
Sunbury, Pottsville and Reading. Of this line, one hundred and fifty- 
one miles are nearly finished, Its length from Philadelphia to El- 
mira is two hundred and fifty-eight miles, and its rise and fall 5050 
feet. It is moreover, encumbered with nine formidable inclined 
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planes, on which stationary power will be required, and is therefore 
not eligible for general trade or passengers. ‘The next route in point 
of distance, is that via the Muncy Hills, Catawissa, and Reading, of 
which the length is two hundred and sixty-five miles, and the rise 
and fall 5530 feet; of this one hundred and fifty-two miles are com- 
pleted, or far advanced. The third is a modification of the last men- 
tioned route, and passes from Williamsport to Catawissa, by the val- 
leys of the West and North Branch, instead of crossing the Muncy 
Hills. It is longer than those above referred to, but has less eleva- 
tion to encounter, its length being two hundred and eighty-three miles, 
and its rise and fall 4630 feet; one hundred and fifty-two miles are 
nearly finished. The only remaining route passes down the Susque- 
hanna to Harrisburg, and thence by way of Lancaster to Philadel- 
phia, of which the length is two hundred and seventy-eight miles, the 
rise and fall 4790 feet, and the portion finished, one hundred and 
twenty-six miles. 

Each of these different routes is in the hands of four or five dis- 
tinct companies, and of course subject to the disadvantages inciden- 
tal to separate interests and diverse modes of superstructure and man- 
agement. The first is placed out of the pale of comparison by its 
inclined planes. The second is thirteen miles longer, has 1710 feet 
more of rise and fall, and cannot, from the arrangements of its grades 
and curves, be worked so economically. The third is longer by thir- 
ty-one miles, and has 810 feet more of rise and fall. The fourth has 
an excess in length of twenty-six miles, and in rise and fall of 970 
feet. 

Our road therefore, in view of this brief statement, to say nothing 
of its uniform character and management, or of the preference due 
to New York as a market, can be considered in no hazard of a diver- 
sion of its business by the lines in question, while as routes both of 
travel and transport from Philadelphia to lake Erie, and for the con- 
veyance of coal and of iron from the district north of Williamsport, 
the Pennsylvania works will be largely tributary to the productive- 
ness of the road of this Company. 

At Corning, in the county of Steuben, the railway, forty miles in 
length, from Blossburg, in Pennsylvania, occupied chiefly in the 
transport of bituminous coal, terminates in the line of this road; 
which also, at the same place, intersects a navigable feeder of the Che- 
mung canal. From Painted Post or Erwin, near the junction of the 
Canisteo with the Conhocton river, a rail road is proposed to be con- 
nected with this, extending up the valley of the Conhocton to the vil- 
lage of Bath, and thence to the Crooked lake. 

In the county of Alleghany, at Cuba, the line of the road crosses 
the Genessee Valley canal, which extends from the Erie canal at Ro- 
chester, to the Alleghany river, a distance of one hundred and seven 
miles. 

The line passing down the Olean creek, in the county of Cattarau- 
gus, approaches the Alleghany river, along the northerly side of which 
it extends about thirty miles. 

From the termination at Dunkirk, on the shore of lake Erie, a rail 
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road has been chartered and surveyed to Buffalo, forty-two miles; 
and another is proposed in the opposite direction, to be extended along 
the Southern shore of the lake, into the state of Ohio; from the East- 
ern border of which state, a continuous line of rail roads has been 
chartered, and portions of it constructed, through Ohio, Indiana, Mi- 
chigan and Illinois, to the Mississippi, opposite to St. Louis, to be in- 
tersected in Illinois, by a route from the city of Cairo, at the junction 
of the Ohio and Mississippi. 

The harbor of Dunkirk is spacious and secure. It is open earlier, 
and occasionally some weeks earlier, in the spring and later in the 
autumn than that of Buffalo. 

This brief notice of the relations of this work to those natural and 
artificial avenues which intersect its route, and are already open, or 
are confidently anticipated, may serve in some degree to indicate its 
probable command of business, and its high claims to the confidence 
of its proprietors and of the public. 

An examination of a map of this and the adjoining states, will 
show that most of the routes of travel and transport above noticed, 
are intersected nearly at right angles, which sufficiently characterizes 
them as tributaries instead of rivals. Their aggregate length is far 
greater than that of the main avenue. Those extending to the right 
will supply for distribution in the Southern, the salt, lime, gypsum, 
and various manufactures and products of the Northern counties of 
this State; while those approaching from the South and West, will 


furnish for transport from numerous points, anthracite and bitumi- 
nous coal, iron, and the products of agriculture and of the forest. 


Of the Cost of the Work. 


The former estimates, as revised in 1835 and 1836, of the cost of 
constructing the work witha light superstructure and common plate 
rail, amounted to $6,000,000. In these estimates, however, !and- 
damages, depot buildings, water stations, and some other items, were 
omitted. Were the road, after being prepared under the contracts 
which have been made for grading and piling, to be finished with a 
superstructure like that formerly proposed, the cost would not exceed 
the amount above represented. 

In the estimates above referred to, the cost of grading and prepar- 
ing the road for the superstructure, amounted to $ 3,900,075. Under 
the contracts which have been made, and to the extent of about one- 
third executed, and which cover the entire line, except the section be- 
tween Binghamton and Deposit, about thirty-eight or forty miles, 


with an estimate supposed to be liberal for that section, the cost of 


grading, piling, bridging, masonry, &c., to prepare the road for the 
superstructure, will amount to $3,840,000. The character of the 
work, however, which has been, and is to be, executed under these 
contracts, is deemed to be in some respects much superior to that con- 
templated in the original estimates, so as to adapt it with an edge rail, 
to the use of locomotives of double the weight formerly intended, 
and to the conveyance of proportionately heavier loads. ‘The ma- 
sonry is accordingly more solid and permanent; the bridges are 
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stronger, and in some instances, the grades are improved, and the line 
shortened, at considerable additional expense. 

The adoption of piles in the construction of nearly two hundred 
miles of the road-way, is likewise deemed a great advantage over the 
ordinary method of grading. The piles used are generally of white 
oak, about twelve inches in diameter. They are driven by steam 
power, five feet apart from centre to centre, to such depth in all cases 
as to secure them from the eflects of frost, and with such force as to 
leave them in no danger of settling under the pressure of any load. 
The tops of the piles being protected by timbers wide enough to co- 
ver them, it is supposed that they may endure about twelve or fifteen 
years. ‘They form a road of uniformly even surface throughout the 
year, which is not liable to be obstructed by snow, and while they 
continue sound, will be subject to little or no expense for repairs. 
The difference between a piled and graded road for annual repairs 
will, it is believed, be sufficient in five or six years to defray the en- 
tire cost of renewing the piles; while the expense of working such 
a road, owing to the constant evenness and good condition of the rails, 
will be very considerably less than is commonly incurred on graded 
roads. 

But though the preparation of the road-bed is not expected to cost 
more than was formerly contemplated, a very important change has 
been made in the plan and character of the superstructure, which will 
materially enhance its expense. The Directors being, after due inves- 
tigation, satisfied that the ordinary plate rail and light timber formerly 
proposed, would be inadequate to the objects and business of this road, 
and in every point of view inexpedient, adopted an edge rail, of the 
most approved form, weighing fifty-six pounds per lineal yard, which, 
with the requisite chairs and spikes, will cost, delivered and distri- 
buted on the road, about $6,800 per mile of single track. This rail, 
instead of being supported only on cross ties, laid at intervals of three 
to five feet, as is the case on other roads, is to be laid on heavy lon- 
gitudinal sills, connected by cross ties framed upon the upper sur- 
face, these sills, by giving to the iron a continuous bearing, contribute 
greatly to the strength and safety of the track. 

The cost of this superstructure, including all materials excepting 
iron, with the labor of framing and laying it down, and laying the 
rails, will be about $1,900 per mile, making the entire cost of the 
rails, chairs, spikes, timbers and workmanship, $ 8,700 per mile. 

Supposing the length of single track required in the first instance, 
with the necessary side tracks and turn outs, to be five hundred miles, 
the cost of iron alone, will, on the plan adopted, be $ 3,400,000; and 
of timber, workmanship, etc., $950,000, making $4,350,000, which 
is 74 per cent. more than was formerly allowed for the entire cost of 
the superstructure. 

For the satisfaction of those who are not aware of the considera- 
tions which justify so enlarged an expenditure, it may be useful to 
refer to the experience of others on this subject. 

The heaviest wrought iron rails in use in England, prior to the con- 
struction of the Liverpool and Manchester railway, were those on 
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the Stockton and Darlington road, which weighed but twenty-eight 
pounds tothe yard; and proved to be much too light for general traf- 
fic, and unsafe for rapid travel. Rails, therefore, weighing thirty-five 
pounds to the yard, were adopted; but these also proving insufficient, 
were removed and others of sixty-four pounds were substituted, which 
still remain in use. 

Profiting by the experience of the last mentioned Company, the 
Directors of the Liverpool and Manchester road adopted in the first 
instance a rail of thirty-five pounds, then the heaviest which had been 
used in England. A single year proved its insufficiency, and it was 
speedily followed by one of forty-four pounds, which again gave 
place to a different pattern, weighing fifty pounds per yard. A very 
tew of the latter remain at present on the road, those now in use be- 
ing chiefly of four different patterns, weighing respectively sixty, six- 
ty-two, seventy, and seventy-five pounds per yard. Experience thus 
induced improvements in the construction, and an increase in the 
weight and cost of rails, until the vast strength of the forms of sec- 
tion now most approved, was attained. 

The rails laid on the Midland Counties road, weighed per 

yard, - - - - - - 78 lbs. 
Those laid on the Eastern Counties road, - - 76 lbs. 
Those on the London and Birmingham, the London and South- 

ampton, and London and Brighton Roads, — - - - 75 lbs. 
Those on the North Eastern Counties road, - - 69 lbs. 
Those on the North Midland, and the Manchester and Birming- 

ham roads, - - - - - - 65 lbs. 
Those on the Great North of England road, - - 62 lbs. 
Those on the Great Western, now in progress, : - 56 Ibs, 

Of these, one only is as light as that adopted for this road; and in 
that instance, as in ours, the rail has a continuous bearing on a longi- 
tudinal sill ; while all the others are supported on chairs, at intervals 
of three to five feet, weighing from twenty to over thirty Ibs. each. 

In this country, likewise, the results of experience abundantly show, 
that wherever it is an object to construct a railway, it is to the last 
degree desirable to obtain a heavy rail. On several roads where a 
light bar was originally laid, it has been replaced by one better adapt- 
ed safely to permit rapid traveling, to sustain the severe shocks inci- 
dent to a heavy trade, and to admit a constant and economical use ; 
of such, the Columbia, New Castle and Frenchtown, Baltimore and 
Ohio, and others, might be referred to as instances. 

The following statement of the cost of superstructure with heavy 
rails, on several roads, is extracted from a pamphlet published by B. 
H. Latrobe. The author does not give the actual cost in the several 
instances, but the calculated cost of the different plans of superstrue- 
ture, at a tariff of prices, which he deems a fair average of this coun- 
try: 

Baltimore and Susquehanna, - $11,556 per mile. 
Stonington and Providence, - 11,149 «“ 
New Jersey, - - 10,700 “ 
Boston and Worcester, 10,637 “ 
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Long Island, : - - - - $10,587 permile. 
Baltimore and Ohio, - 10,354 
Boston and Providence, 10,352 
Washington Branch, 9,519 
Philadelphia and Reading, 9,451 
Baltimore and Deposit, 9,428 
Camden and Amboy, - 9,114 
Wilmington and Susquehanna, 8,752 
Newcastle and Frenchtown, 8,736 


Average of the above, - $10,026 
New York and Erie, ° - - 8,700 

It was believed that with a plate rail, the road would be wholly 
inadequate to the travel and transport which it ought, and, if properly 
constructed, assuredly would command ; that it would be unsafe for 
passengers, would be subject to enormous expense for repairs, and 
could not be economically used for the conveyance of tonnage ; where- 
as, With a heavy rail, it would be competent to all its objects, could 
be worked with economy, would require but a moderate expense for 
repairs, and would be so much more productive and valuable, as to 
justify the confidence necessary to render it easier to accomplish its 
construction on the plan of an enlarged expenditure, than to carry out 
that originally proposed. 

The cost of land and damages will be unusually small, probably 
not exceeding an average of $500 per mile ; about three-fourths of 
the whole line, and suitable sites for depots being released without 
charge, and further gratuitous’ cessions being anticipated. Other 
donations of land having been made of the value, probably, of 
$ 1,000,000, and certainly more than sufficient to cover the cost 0: 
land for the roadway, this item is not brought into view in the follow- 
ing estimate of the cost of the work, viz: 

For preparing the roadway for the superstructure, which in- 

cludes grading, piling, masonry, bridging, fencing and su- 

perintendence, - - - - - $ 3,840,000 
For iron rails and appendages delivered and distributed, 3,400,000 
For timber and workmanship for superstructure, - - 950,000 
For locomotives and cars sufficient for the first operations on 

the road, - - - - . - - - 400,000 
For passenger and freight depots, machine shops, water sta- 

tions, engine houses and other necessary buildings, - 200,000 
For interest and contingencies, - : - 210,000 


$9,000,000 

In view of this estimate, which is so far founded on actual con- 
tracts, experience, and ascertained facts, as to be deemed worthy of 
confidence, it is apparent that further resources of capital than are yet 
at the disposal of the company, will be required. The Directors rely 
on the stock of the company, after large allowance for the disastrous 
consequences, to many of the original subscribers, of the conflagration 


in this city in December, 1835, and the commercial revulsion of the 
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ensuing years, for at least $3,000,000. The loan of the State hereto- 
fore granted, is of the like amount; and they trust that the progress, 
condition and promise of the undertaking, will be such, before the 
close of the present year, as to leave nodoubt of the expediency, safety, 
and public utility, of such further aid from the State, as the speedy 
completion of the work shall require. 

The contracts for grading and preparing the roadway, including 
the superstructure of wood, on about two hundred and forty miles, 
require the execution of those parts of the work within two years; 
the payments for which will be discharged by collections on the stock 
of the company, and the proceeds of State stock yet to be received 
under the existing law. The farther needful resources will be re- 
quired for the purchase of iron. On the plan of preparing the road- 
way within two years, or thereabouts, it is highly desirable that the 
Company should be enabled to contract for the iron rails, of which 
35,000 tons are yet wanted, and for locomotives and cars, in the course 
of the present year, on account of the length of time required for their 
manufacture, and delivery on the line of the road. The importance 
of the entire line being put in use, and rendered productive within the 
shortest possible period, after the road-bed is prepared, is apparent. 

[TO BE CONTINUED.] 


Architecture. 


The Orders. 


It is often asked by those who have never given much attention 
to the subject of architecture, why new orders are not invented, and 
architects are reproached for adhering to the proportions derived from 
the ancients. It will not, however, be difficult to show that such cen- 
sures are unjust, as well as unreasonable. 

The orders must either depend for their character on proportion or 
on embellishment. If their proportions are to be considered as con- 
stituting their distinctive qualities, we shall find the number inevitably 
reduced to three, without the possibility of ever increasing it; but i! 
their embellishments are to be regarded as marks of distinction, we 
shall find ¢housands of orders, both ancient and modern; and almost 
every architect may claim the credit of having added to the stock. 

The proportions of the orders are naturally resolved into the robust, 
the chaste, and the elegant; in the Doric, we have the most massy 
effect that can be given to a column and entablature, consistent with 
the principles of beauty; in the Corinthian, we have all the lightness 
and delicacy that can be attained, without imparting an idea of weak- 
ness; while a medium between the two is found in the Ionic. In the 
Doric, therefore, we have strength, robustness, and masculine vigour: 
in the Corinthian, elegance, lightness, and feminine delicacy; and in 
the Ionic, a beautiful blending of these extremes into chasteness and 
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dignity. We may therefore attempt, with as much propriety, to add 
another letter to the alphabet, or another note to the musical scale, 
as to add to the number of these natural grades of proportion, called 
orders. Hence, instead of censuring modern architects for not invent- 
ing new orders, we must abuse the ancients for “using up”’ all the 
principles for proportioning them to be found in nature. 

But if on the other hand, an order is to be recognised by its embel- 
lishments, then almost every building of antiquity may be said to be 
of a different order, as there are scarcely two to be found, im which 
the decorations of the columns and entablatures are precisely similar; 
if, for example, we refer to the monument of Lysicrates, and the 
tower of Andronicus Chyrrhestes, we shall find two antique speci- 
mens of the Corinthian order, presenting, in their embellishments, the 
extremes of poverty and richness, yet no one has ever thought of 
calling them separate orders. Many examples exist in our own 
country of columns and entablatures, which differ widely in their 
decorations from any thing the ancients ever did—Mr. Latrobe, for 
example, made an order in the entrance to the Supreme Court Room 
in the capitol at Washington, which is often denominated the &meri- 
can order; and if any modification of either of the three grand divi- 
sions of columnar architecture is entitled to the distinctive appellation 
of an order, that undoubtedly is; the shaft of the column is ornament- 
ed with the representation of twenty-four stalks of Indian corn, in- 
stead of the ordinary flutes and fillets; and the capital has the form 
of an inverted bell surrounded with eight ears of corn, a portion of 
the grains of each ear being gracefully displayed between the opening 
husks; the astragal between the shaft and the capital is made te re- 
present a rope. But this order, novel and ingenious as it is, can only 
be considered as a modification of the Corinthian, having the same 
proportions, a bell-shaped capital, and foliated embellishments. 

The same may be said of the two orders called Tuscan and Com- 
posite, which are usually added in Roman architecture to the three 
derived from Greece. The Tuscan is a mere coarse adaptation of 
the Doric, and the Composite, a blending of the Ionic and Corinthian 
in the proportions of the latter. Vitruvius, who wrote on architecture 
in the time of Augustus, speaks of these modifications, but nowhere 
calls them orders. There is, in fact, but ‘Aree orders, the Doric, the 
Tonic, and the Corinthian; the Tuscan and the Composite not hav- 
ing the slightest claim to such an appellation. 

In this view of the subject, we can never expect the invention of 
an entirely new order, nor is such an event desirable, even though it 
were practicable. Columnar architecture having reached perfection 
in the hands of the ancients, any attempt to improve the orders, or 
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to add to their number, would be nothing short of an attempt to im- 
prove perfection. 

“To guard a title that was rich before, 

To gild refined gold, to paint the lily, 

To throw a perfume on the violet, 

To smooth the ice, or add another hue 

Unto the rainbow, or with taper light 

To seek the beauteous eye of heaven to garnish, 

Is wasteful and ridiculous excess.” 


These observations are, of course, intended to apply exclusively to 
the art of building with columns. The architect may produce the 
most elegant compositions without having any reference whatever to 
the orders; but whenever he finds it necessary to introduce an enta- 
blature with insulated supports, he must turn to the principles de- 
veloped by the ancients. ¥. Ds We 
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LIST OF AMERICAN PATENTS WHICH ISSUED IN JANUARY, 1840. 
With Remarks and Exemplifications by the Editor. 


1. For a Horse Power; Samuel 8. Allen, Miamisburg, Montgomery 
County, Ohio, January 10. 


In this horse power a vertical shaft is to be turned by means of a 
sweep, or lever, to which the horse is attached. This lever carries a 
wheel with teeth on the interior of its rim, which mash into two 
pinions, or wheels, and these into a pinion on the vertical shaft, an 
arrangement which is well known. ‘The patentee observes that “ it is 
a point of primary importance that there should be a perfectly equal 
bearing on the teeth, or leaves, of the pinions, an object which cannot 
be obtained by mere truth of workmanship.’’ This equal bearing is 
obtained by allowing a small degree of lateral play to the upper gud- 
geon of the shaft, to compensate for want of truth, and unequal wear, 
in the pinions. 

The claim is to “ the manner of causing the teeth, or leaves, of the 
pinions to have, at all times, an equal bearing, by allowing play in one 
direction to the upper gudgeon of the main shaft, within its box, or 
bearing, as described. ’’ This is one of those small things which might 
suggest itself to any one, but which from its very simplicity is apt to 
be overlooked ; when proposed, however, its utility is perfectly appa- 
rent, and is more worthy of a patent than many things requiring much 
more thought to mature them, but which, when matured, are of little 
practical utility. 


2. For Disengaging Horses from Carriages ; Edwin Eastlack, Green- 
wich, Cumberland County, New Jersey, January 10. 
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The inventions for disengaging horses, when running away with a 
carriage, have been numerous, and several patents have been obtained 
for such inventions both here and in England, not one of which has 
been continued in use ; their abandonment has not resulted from any 
inherent defectiveness in the means, there not having been any difli- 
culty on this point, although they have, of course, differed in merit. 
There is a general indisposition to the use of such devices, as if they 
invited accident, and there is also some doubt whether, in a very large 
number of cases, it is not more safe to leave the horses attached to, than 
to disengage them from the carriage. 

The arrangements made by the present patentee appear to be well 
devised, and they are elaborately described; the particular means 
adopted form the subject matter of the claims. 


3. For improved Hurdles for Feeding Silk Worms ; Benjamin Ben- 
son, Smyrna, Kent County, Delaware, January 10. 


“To my hurdle frame I append an endless revolving apron for the 
purpose of readily removing the filth from the worms; which endless 
apron I conduct in a manner which renders it much more convenient 
than the apron employed in the machine of Gamaliel Gay, upon which 
this is an improvement.”’ “In the apparatus for which letters patent 
were obtained by Gamaliel Gay, a separate cloth or apron was appro- 
priated to each hurdle, and the rollers upon which it was wound were 
placed on the sides of the frame, rendering it necessary to employ a 
much larger space between the respective frames than upon my plan, 
and greatly increasing its complexity, and the labour of using it. ”’ 
Mr. Benson passes an endless apron under a series of hurdles arrang- 
ed in a line, and placed one above the other, and this apron is conduct- 
ed by rollers which cross the hurdle frames, and are turned by means 
of a winch at one end of it. 

Another improvement consists in the particular manner of con- 
structing the hurdles, by which strips of paper are allowed to descend 
in a fringe-like manner from their lower sides, serving for the worms 
to mount upon, and also as a convenient lodgment for their cocoons. 

The claims made are to “ the mode of arranging an endless revolv- 
ing apron passing lengthwise ofa general frame containing several tiers 
of hurdles for feeding silk worms; it being constructed in such man- 
ner as that one apron shall serve to collect and convey the filth from 
all the hurdles, in the way set forth, likewise the particular manner 
described of constructing the frames for a lodgment of cocoons, said 
frames consisting of sides pieces, slats, or covering of cloth, and strips 
of paper, or other material, combined or united together substantially 
as set forth. 


4. For a Steam Cooking Stove ; Peter Getz, City of Lancaster, Penn- 
sylvania, January 11. 
This stove is not well represented in the drawing, or clearly des- 
cribed in the specification. Its main feature is the placing of a boiler 


at its back end, which shall occupy the whole space between the side 
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plates, and extend from top to bottom, or nearly so, and the placing 
of a steam chest above the top plate, extending nearly over the whole 
top, and into which steam is to be admitted from the boiler. The 
boiler holes are in the upper part of this steam chest, and between its 
bottom and the top plate of the stove isa flue space. The draught 
from the fire is to pass through tubes in the lower part of this boiler, 
into a flue space of about an inch between it and the back plate of 
the stove. The claim isto “the combination of the tubular boiler 
with the steam chest, the whole being constructed and arranged sub- 
stantially as set forth. ”’ 


5. For Wheels for Railroad Cars; William W. Bergstresser, Harris- 

burg, Dauphin County, Pennsylvania, January 11. 

This car wheel is to have a plate extending from the hub to the 
rim, and it is to be strengthened by radiating brackets extending from 
one to the other, as in some other wheels that have been patented; 
the patentee says: “1 would have it understood that lam aware that 
railroad car wheels have been cast in a single piece, with a concave 
disk uniting the hub and rim, and provided with brackets to sustain 
the hub and rim, but in these cases the brackets sustaining the hub 
are placed on the side of the disk opposite to those sustaining the rim, 
and I do not therefore claim this as my invention; but what I do claim, 
and desire to secure by letter patent, is the concave disk in combina- 
tion with the arms, or spokes, curved in the direction of the concavity 
of the disk, as described, to prevent breakage in cooling. ”’ 


6. For Evaporating Kettles ; Charles C. P. Crosby, City of Brook- 

lyn, New York, January 11. 

«“ The general nature of my invention or improvement is the use 0! 
iron or copper kettles having a square or parallelogram form at the 
top, or upper edge, with a round or oval bottom, also in setting two 
or more rows of kettles in an arch, or furnace, with no middle wall, 
or partition, of brick or stone; also in casting the kettles of less width 
than length, so that more kettles, each of the same contents, can be 
placed in an arch or furnace, between the fire furnace and the chim- 
ney, than can be of round kettles. ” 

[It is proposed to construct the furnace by merely building side and 
end walls, and it is stated that if kettles four feet long and three feet 
wide be employed, two such kettles placed end to end, would require 
the side walls to be seven feet eight inches apart, which will allow 
two inches bearing for the flanches; that if the arch be eighty feet 
Jong, it will contain fifty of these kettles between the fire place and 
the chimney. The kettles are to have rims, or flanches at top, which 
are to be rectangular, and are to be supported by the resting of these 
flanches on bars or gratings of iron, extending from wall to wall. 

The particular purpose to which these kettles are to be applied is 
not mentioned, but it is stated that kettles so constructed and set will 
evaporate 8000 gallons of water by the use of four cords of wood. 
The claim is to “the mode of constructing the kettles as herein des- 
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cribed ; viz: by making the bottom of the kettle round, or ovoid, and 
the top square, or a parallelogram, the sides at the edge being straight, 
with a flanch or rim on each side of sufficient thickness to give 
strength to, and support the kettle, say of about two inches; in com- 
bination with the mode of setting the kettles in an arch, or furnace, as 
herein set forth.’’ 


7. For a machine for Husking and Shelling Corn ; Samuel S. Allen, 

Miamisburg, Montgomery County, Ohio, January 15. 

“ My machine consists principally of a vertical conical nut, set with 
teeth, which is made to revolve within a case or curb, which case or 
curb is composed in part of movable slats or staves, which are so 
hinged, or hung, at their upper ends, as to allow their lower ends to 
move in and out, said lower ends being borne up towards the conical 
nut by straight, spiral, or other springs, said case or curb also consists 
in part of stationary pieces of wood, or metal, which are situated be- 
tween the edges, or joinings of the movable slats or staves, in such 
manner as to allow said slats to play in and out without opening their 
joints, so as to admit a grain of corn, or other matter, to insinuate 
itself between said joints, and consequently to interfere with the action 
of the machine. ” 

“TIT do not claim to be the first to have constructed a machine for 
shelling corn by the aid of a revolving conical nut, furnished with 
teeth, and placed within a curb; nor do I claim to be the first to have 
used spring staves to bear the corn up against the revolving nut, but 
what I do claim in the above machine is the manner in which I have 
arranged and combined the hinged staves, furnished with springs, 
with the stationary pieces, so as to allow the said staves to spring out 
without opening the joints between them. ” 

We have seen this machine in actual operation,and can aver, there- 
fore, that its action is perfect, and that it appears to be capable of per- 
forming as much work with the same power as any machine with 
which we are acquainted. 


8. For Wheels for propelling Steam Vessels; Matthew W. King, 

City of New York, January 15. 

The claim under this patent will furnish a good general idea of the 
nature of the invention. 

“ What I claim as constituting my invention is the placing of a sep- 
arate bucket on three or more consecutive rows of arms; the making 
of the centre arms longer than those towards’ the sides, so as to in- 
crease the diameter of the wheel toward the centre ; and the giving to 
the end of each bucket a rounding form, by which it strikes upon the 
water more easily and quickly than when made square. ”’ 

The buckets are to be so placed upon the arms as that their planes 
shall form an angle with the radii of the wheel, of from twenty to forty- 
five degrees, so that the revolution of the wheels shall cause the pro- 
pelling faces of the buckets to leave the water in a position nearly 
vertical, 
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9. For Cleaning Grain, Cooling, Conveying and Bolting Flour ; 

Aaron Bull, Caroline, Tompkins County, New York, January 16. 
* Claim.—« What I claim as my invention, and desire to secure by 
letters patent, is the mode of cleaning, scowering and conveying grain, 
and cooling, bolting, and conveying flour, by a current of air produced 
by revolving fans, arranged in a horizontal, or inclined trunk, con- 
taining inclined planes for breaking the smut and sheltering the for- 
ward wheels from the current of air, and apertures for the escape of 
the smut, and apertures for the passsage of flour, grain, &c., as des- 
cribed. ”’ 


10. For making Druggists’ and other Boxes ; John H. Stevens, As- 

signee of C. E. Warner, City of New York, January 18. 

This patent is taken for a lathe, or machine, for turning round 
boxes, of wood, such as are used for tooth powders, and various other 
purposes. This machine is described at great length, and the claims 
refer by letters to the particular devices as adopted by the patentee. 
It would be useless to attempt a general description of this machine, 
nor do we deem it a thing of importance, as we believe that it would 
be an easy task to perform all the operations with equal facility 
without interfering with the special arrangements described by the 
patentee. 


11. For an improved Braiding Machine ; Dudley D. Sacket, West- 

field, Hampden County, Massachusetts, January 22. 

Those who know any thing of the braiding machine are aware of 
its unavoidable complexity. The machine as described in the speci- 
fication of this patent is substantially the same with that heretofore in 
use ; the improvements made, as pointed out in the claims, are “ Ist, 
In attaching the form to, and making it revolve with, the carrier, as 
described. 2nd, Attaching to the back of the racer a disk which plays 
into, and is carried by the carrier, as described. 3rd, In the employ- 
ment of fly guides, for the purpose, and in the manner described. ”’ 


12. For making Wrought Nails for horse shoes, or other purposes ; 
Theophilus Somerby, Wells, York County, Maine, January 22. 
The general operation of this machine is the same with that of 

several others which have been essayed and abandoned ; namely, the 

forming of nails from a rod, by means of dies formed on, or inserted 
in, rollers, to which a revolving or vibratory motion is given. ‘This 
plan, therefore, could not be claimed, and that which is claimed, is con- 
tained within very narrow bounds, being to “ the shear, or clipper, 
which separates the nail from the rod, in combination with the dies, 
and also the employment of the spiral spring inserted in the female 
die for throwing out the nail.” 

The defect in machines of this kind is in the formation of a feather, 
or burr, on the nails, along the closing edges of the dies; a difficulty 
which the apparatus described will not obviate. 
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13. For a Tide and Current Wheel; F. H. Southworth, City of St. 

Louis, Missouri, January 23. 

«“ My tide or current wheel consists of a drum, or cylinder, revolv- 
ing on an axis, which is generally placed vertically ; said drum, or 
cylinder, being surrounded by buckets hinged thereto, so that they 
may open to receive the action of the water on one side thereof, whilst 
the buckets on the other side close, so as to pass round in the direction 
against that of the tide, or current, with little or no resistance. My 
principal improvement in the said wheel consists in the connecting 
together of the pairs of buckets which are diametrically opposite to each 
other, by means of rods jointed to said buckets, so that the opening or 
closing of one of them shall aid in effecting the reverse action in that 
with which it is connected.’’ The claim is to the so connecting the 
buckets ; and we have no doubt that the action of such a wheel will 
be much improved thereby; but in all cases where hinged buck- 
ets are to be opened and closed by the current of water, a large por- 
tion of the power is lost by the opening not taking place until the 
buckets have each passed to a considerable distance beyond the point 
at which it is generally supposed the force of the water will be com- 
municated to them. 


14. For an improvement in the Construction of Chimneys; George 

H. Crossley, New Haven, Huron county, Ohio, January 28. 

«The nature of this invention consists in constructing the jambs of 
the fire-place with two flues in each, said flues opening into a com- 
mon funnel communicating with the main flue of the chimney, so 
that the apertures for admitting the air from the fire-places and rooms 
into the jambs, shall open into separate flues, instead of opening into 
acommon flue; by means of which arrangement a draught will be 
created through the openings that will aid the draught of the chim- 
ney, while in the other case there being but one flue with only two 
apertures in it for admitting the air, the draught through one of these 
would have a tendency to obstruct the draught through the other.” 
The foregoing is not a very clear announcement of the nature of the ar- 
rangement; nor can we make it clear without devoting more time 
and space to it than we are disposed to spare, as after a careful exam- 
ination of the matter, we are not of opinion that the so-called im- 
provement for curing smokey chimneys is likely to be productive of 
much benefit. 


15. Fora Grubbing Machine; Young W. Short, Oglethorp county, 

Georgia, January 28. 

This grubbing instrument consists of a piece of wood, or handle, 
about six feet long, and having another piece of wood about a foot long 
hinged to one end of it, in such manner as that when closed the han- 
dle and short piece will stand at about right-angles with each other. 
The parts which come together are faced with iron, or steel, grooved 
or furrowed like the jaws of pincers. The stuff to be grubbed is to 
be seized between these metallic plates, and the handle then consti- 
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tutes a lever, and the outer end of the short piece a fulerum by which 
the grubbing is to be effected. The claim is to “the combination of 
the two pieces constructed and operating in the manner and for the 
purpose herein specified.” 


16. For an improvement in Grist Mills ; Elisha W. Welsh, Paris, Fau- 

quier county, Virginia, January 20. 

This improvement is in the manner of “keeping the bushes con- 
stantly against the spindles as they wear, and always lubricated ;”’ and 
the claim is to “the self-adjusting mode of keeping the bush tight 
against the spindle by means of the wedges acting against thie wedge- 
shaped sections of the bush, either by their own weight, or the addi- 
tion of weights, as described.”’ The arrangement which is the subject 
of this patent is so similar to others previously in use as not to merit 
a distinct description. We should say that there is not any substantia] 
novelty in it, and we believe that any intelligent jury would confirm 
this opinion. 


17. For a Plough; Mahlon Smith, Tinicum, Bucks county, Penn- 

sylvania, January 28. 

The claims are to “the mode of securing the reversible cutter and 
share, by means of the vertical plate and its horizontal flanch, as set 
forth. To the mode of constructing and arranging the reversible 
rhomboidal cutter, so as to present four instead of two cutting edges, 
as described, and to the constructing the movable land-bar with a 
share, or wing attached, so that both may be advanced together.” 
The numerous variations which are made the subjects of patents in 
ploughs, if described, would often present minute differences which 
do not appear to render the instrument either better or worse; and, at 
all events, an analysis of them would in most cases be equally difli- 
cult and profitless. Long continued use is the only test in most cases; 
and this is one which we cannot apply. In the case before us, we 
do not find any thing which calls for, or even admits of, special de- 
scription. 


18. For Removing Obstructions from Rail Road Tracks ; William 
and James Thorn, Plainfield, Essex county, New Jersey, Janua- 


ry 29. 


Two circular brushes are placed in front of the wheels of a loco- 
motive, so that their bristles shall come into contact with the tops ot 
the rails. The shafts upon which these brushes are placed stand hor- 
izontally, but making an angle, say of 45° with the rails, and they 
are driven by the contact of conical, or bevilled wheels, with the 
flanch of the front driving wheels. The patentees say, “ We do not 
claim to be the inventors of revolving brushes for cleaning rail roads, 
but what we do claim to have invented is the before described mode 
of arranging the revolving brushes by placing them obliquely across 
the track ; and in combination therewith the method of communicat- 
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ing the power to the brushes by means of the flanch on the front 
driving wheel acting on the conical wheel placed upon the axle of 
each of the revolving brushes, all as described.”’ 


19. Fora Brick Machine ; Julius Willard, city of Baltimore, Janu- 

ary 29. 

The clay, placed within a box, is to be tempered by the revo- 
lution within the box of paddles placed upon a horizontal shaft. From 
this box the tempered clay is to be forced into a long sliding trough, 
the depth and width of a brick, and it is thus in part moulded, which 
moulding is completed by cutting the long strip of clay into proper 
lengths for a brick by means of wires stretched upon a frame, and so 


arranged as to answer that purpose. The claim is to “the manner of 


forming the clay into long strips by means of the moulding trough, 
constructed as described, and the combination of the same with the 
carriage and tempering apparatus.” 


20. For an improvement in the Shuttle ; James Baldwin, Nashua, 
Hillsbrough county, New Hampshire, January 31. 
“The patentee says that his invention consists in furnishing the 
shuttle with such a-spindle, spring, and catch, as will admit of the 
four conditions, or particulars, following, to wit: Ist. That the spring 


and catch be made of one piece, thereby avoiding the expense of 


separate catches and springs, and of fastening them separately to the 
body of the shuttle, as in all other shuttles now in use. 2nd. That 
the catch be fastened to the body of the shuttle by a screw, instead of 
playing upon a pin. 3rd. That by turning down the spindle with the 
bobbin upon it, into the mouth of the shuttle, it will be secured, and 
that it will be released by turning it up. 4th. That the head of the 
spindle be so formed, and the arrangements be such, that the spring 
shall press against that part of the head of the spindle which is back 
of the pin on which the spindle plays, instead of that part which is 
foward of said pin. The means and advantages of these arrangements 
are specially set forth and the following claim made. 

“What I claim is the above described mode of furnishing the shut- 
tle with a spring and catch in one piece, and so applying the spring 
to the spindle as that the rounded end of the head of the spindle shall 
come in contact with the spring, and by turning the spindle the catch 
is moved so as to release or receive the bobbin without any other 
operation.”’ 


Description of a Self-Icting Brake, for Rail Road Cars, for which 
letters patent of the United States were granted to George S. 
Grices, of Roxbury, in the county of Norfolk, Massachusetts, 
December 31st, 1839. 


We have been furnished by the patentee with the accompanying 
engravings of this apparatus, but as the view given of it, and the let- 
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ters of reference, do not correspond with those of the specification and 
drawings in the patent office, we give the following references to the 
engravings, and also the concluding part of the specification. 


Fig. 2. 
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Fig. 1, is an elevation of an eight wheel car, with the band and 
pulley brake, attached. Fig. 2, an underside, or bottom, view of the 
brake. 

@ represents a shaft suspended to the body of the car by the 
boxes 8, 8. 
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c, a cog wheel which revolves on the shaft a, when not connected 
by the clutch d. 

e, a frame suspended on the shaft a, supporting the pinion of the 
pulley g. 

h, a belt passing over the pulley g, and the axle of the car 7. 

k, a tempering screw connected with the frame e, and with the body 
of the car, to keep the belt sufficiently tight just to allow the car 
wheels to turn, or to make them slide when the brakes are applied. 

i, 7, chains attached to the shaft a, and to the levers m, m, which 
wind round the shaft a, when the wheel c, is connected by the clutch 
on the shaft a. 

m,m, levers connected to the brakes n,n, n,n, by the rods 0, a, 
on one end of which are the tempering screws p, p, to adjust the 
brakes to the wheels, so that they shall cause them all to slide at the 
same time. 

u, a forked lever supported by the frame of the car, to move the 
clutch d, by means of the rod 7, which is connected with the upright 
lever s, the top of which is in the form of a T, to which is affixed 
lines leading to the engine, by which the wheel c, may be clutched to 
the shaft a, (the axle of the car acting on the pulley g, connected to 
the pinion /, by the belt A,) and cause the chains /, /, to wind on the 
shaft a, and thus to draw on the levers m, m, which being connected 
with the brakes n, n, n, n, cause them to stop the revolution of all the 
wheels. 

“The advantages of this apparatus are, that the expense of brake- 
men may be saved, and the cars may be checked as soon as the engi- 
neer, or any other person forward sees danger; and the apparatus is 
much more effectual for this purpose than brakemen, and the danger 
arising from brakemen jumping off, as they sometimes do, is avoided, 
and the train is stopped much more suddenly than by the brakemen, 
without any shock, or strain; and in case of some cars of the train 
breaking loose, as they sometimes do, the lines may be so adjusted as 
that the lines for stopping the loose cars will, by the very cireumstance 
of their breaking loose, be drawn until they are parted, and the loose 
cars thus stopped, instead of drifting along the railway, as they some- 
times have done, to the great jeopardy of passengers. 

“When the motion of the train is to be merely checked, but the train 
not stopped, the brakes of one or two cars, or more, that is to say as 
many as may be sufficient for the purpose, may be made to bear upon 
the wheels, the stopping of which, and their sliding on the rails, may 
be sufficient to check the speed as much as may be desired. 

“I claim as my invention, and the subject of a patent, the causing 
of the revolution of the wheels to operate the brakes of railroad cars, 
in the manner, and by the mechanical contrivance substantially the 
same, and varying therefrom only in form; for the construction, as will 
be evident to every mechanic conversant with the subject, may be 
varied in its form very much without any invention, or the introduc- 
tion of any new principle.” 

It appears from a number of testimonials of those who have used 


the foregoing brake, that it has fulfilled the intention of the patentee, 
Vot, I, 3nv Sentes.—No,. 3.—Marcu, 1841. 18 
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in a very satisfactory manner; we give, below, abstracts of four of these 
testimonials. 


To Mr. G. S. Griaes, 

For six months past, one of your band and pulley brakes has been 
in operation on a train of cars, of which I was engineer, on the 
Eastern Railroad, and I found it more effectual in stopping the pro- 
gress of the train ‘than any number of brakemen with the ordinary 
brakes. From the certainty of its operation I felt more confidence in 
being able to stop in case of difficulty, than with all others, with the 
complement of brakemen on a train. When moving at the rate of 
twenty-five miles an hour I could generally stop in the length of the 
train. Yours, &c., 

Henry Tuomas, Engineer. 

Newburyport, July 22nd, 1840. 


To Mr. G. S. Griaes, 

Dear Sir,—Your patent band and pulley brake has been in use on 
our road for the last two months. I have seen and examined the 
operation of it daily, and in my opinion it is the best brake that has 
ever been applied to railroads. The safety of its operation is of the 
greatest importance to the traveling public, &c. &c. 

S. Huestis, Boston and Providence R. R. 

July 25th, 1840. 


Under date of July 25th, 1840, Mr. Warren certifies that having 
used this brake upon the Boston and Worcester Railroad, at intervals, 
for the last year, he has found its operation very powerful, and that 
he believes that it has saved him from contact with cattle, and other 
obstructions on the track, on curves of the road, where they could not 
have been seen in time to have succeeded with the ordinary brake. 


Mr. Geo. S. Grigés, 

Dear Sir,—I have been employed for the last six years by the 
Boston and Providence R. R. Co., the last four of which I have had 
charge of a Locomotive Engine. During this period I have used many 
kinds of brakes, but have never found any so effectual as your patent 
brake, and I hope to hear of its being generally adopted by rail- 
road corporations, as in my opinion it is not only the safest but th 
least expensive of any brake ever applied to railroad cars. 

Yours, &c. 
July 30th, 1840. Leonarp CrossMAN. 
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« Remarks on the Mineralogy and Geology of Nova Scotia. By 
AsranaM GeEsner, Esq., Surgeon.” 

The above is the title of an octavo volume of about 250 pages, 

which was published at Halifax, N. S., some time since, but which 
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has but recently fallen under our notice. Were our pen less occupied, 
we would enter into a more formal review of this work than it is our 
intention now to do, and, probably, the present brief notice will be all 
that most of our readers would desire,more especially as we are compel- 
ed, after perusing it with care, to say that we find but little in it that 
can entitle the author to any praise as a writer, on descriptive mine- 
ralogy and geology. He has, certainly, shown some industry in col- 
lecting facts, but this has been done with little apparent disposition 
to inform his readers whence they were obtained, as a large portion 
of the book has, manifestly, been derived from a previous publication 
on the same subject, by two gentlemen of Boston, Dr. Jackson and 
Mr. Francis Alger, whose memoir he has not merely adopted as his 
model, but, to no small extent, has appropriated as his own. 

Our present task will consist, principally, in furnishing some brief 
extracts from the work, and of short notices where extracts would 
occupy too much room, upon which extracts and notices the reader 
may make his own comments, and if these should not be of a charac- 
ter tending to exalt the reputation of the author for acumen and judg- 
ment, he alone must be responsible for the decision. 

t page 11, we are told that the boulders of granite (rocking stones) 
were placed in their “present uneasy positions’? by a volcanic erup- 
tion, instead of having been left there by the gradual decomposition 
of the rock beneath them. 

Page 13. We are informed that the “sublimed sulphur’ adhering 
to the sides of the transition rocks, in the vicinity of Halifax, shows 
that these rocks have been exposed to intense heat. Now we think 
it most probable that the substance here spoken of, is some saline 
efflorescence; if it is not, it will be difficult to convince geologists that 
its origin can be explained in this way. 

Page 13 again. We learn that of which we were not before aware, 
that se/phuret of alumina and potash, form common alum. 

Page 24. Here we find mention of primary clay slate, of which, 
we will risk our reputation, there never has been found a particle in 
Nova Scotia. The writer confounds it with the transition clay slate. 

Page 29. “Sulphate of lime owes its origin to an affinity existing 
between lime and sulphur.’”? This is a new discovery in chemical 
science. 

Page 32. It is asserted that the ore of iron, at Clements, could not 
have been rendered magnetic by the igneous trap, because this rock 
is of a much later date. What of that? Has not the trap sent out 
immense dykes, which may be now seen running through the slate? 
and how could they have found their way there without carrying 
heat with them? 
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Page 34. Crystals of smoky quartz from Bridgetown, in the primary 
form. We have a desire to see some of them, as all we have hitherto 
seen from that place, are far removed from rhomboids. 

Page 35. Here quartz crystals are cited as evidence of the igneous 
origin of granite. If we had no better proof of the igneous origin of 
granite, the nepturists might grapple with us with some effect. 

Page 42. The theory given of the formation of blue vitriol is quite 
new tous. We did not know before, that “the air’? could decompose 
sulphate of copper, so as to set free the sulphuric acid. 

Page 46. We are informed that care should be taken to avoid the 
sulphuret of iron, as this salt hastens its destruction, and renders it 
unfit for roofing slate. Here is a salt hitherto unknown in chemistry. 

Page 49. How does the author distinguish between old and new 
red sandstone, near Kentrilla, where he says “they are in contact?’’ 
We are satisfied that they belong to one and the same formation, 
though modified, perhaps, by local causes. 

Page 52. Trilobites with two or more lobes. Query, how many 
lobes has a trilobite? 

Page 65. It is said that in every instance the transition clay slate 
is above the granite. Surely such a natural and undisputed fact as 
this did not require this statement, and should not cause any wonder- 
ment. 

Page 123. Here we find an attempt to illustrate a passage of 
scripture, which illustration, we doubt not, has appeared to many 
quite original, and which, in justice to the author’s talent as a bibli- 
cal interpreter, as shown upon several of his pages, we shall lay be- 
fore our readers, entire. “Who can clearly decide that the flaming 
sword which forever shut out our first parents from Eden’s delightful 
garden, was not a livid torrent of flame, issuing from the ground pol- 
luted by sin.” 

Page 126. It is said that there are no extensive formations of oolite 
in Nova Scotia. It would have been better to have said plainly that 
there were none at all. 

Page 140. The copper ore at Carriboo River, is not found in veins, 
but beds, and the author should know the difference between them. 

Page 147. One would suppose that phosphate of lime and arra- 
gonite, could readily be distinguished from each other. 

Page 178. “We have not been able to discover that any of the 
crystals of specular iron ore possessed polarity.”” Here surprize is 
expressed at not finding what no body ever saw or heard of. Specu- 
lar iron possessing polarity! it is scarcely magnetic. 

Page 199. Here we have an occasional variety of analcime (the 
flesh coloured) confounded with the sarcolite of Thompson, (which 
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is the octahedral Keuphone spar) and described as occurring in the 
form of the primary cwde, or gradually passing into the trapezohedron. 
Now we much doubt whether analcime, in a form short of the perfect 
trapesohedron has ever been found in Nova Scotia. It is probable 
that a very obtuse form of rhombohedral carbonate of lime had been 
mistaken for analcime. 

Page 202. The mineral here described as Prehnite, has been shown 
to be a botryoidal variety of chalcedony. We have a piece of the 
very substance in our possession, which had been labeled Prehnite, 
by Dr. Gesner, and which we received from a source that may be 
relied upon. Of course, his description of the mineral was copied 
from the books, without examining it for himself. 

Page 214. We should like to be informed when Sir Howard Doug- 
lass took the altitude of the precipice near Cape Split? We are in- 
clined to think that the author has misquoted from a certain book, in 
which it was stated that Messrs. Jackson and Alger determined the 
height of this precipice, by means of Sir Howard Douglass’s Semi- 
Reflecting Circle. 

Page 217. We are told that the magnetic iron ore from Cape 
Blomidon, will yield “eighty-five per cent. of pure iron.’”’ If this be 
true, the author has discovered a new oxide of iron, containing more 
atoms of metal than those already known; for we had supposed that 
seventy-two per cent was the maximum of metal that the purest ore 
could contain. We advise him to make known his discovery forth- 
with; but we fear that he has not yet “had an opportunity to ana- 
lyze it.” 

Page 219. The discovery of a mineral hitherto unknown in Nova 
Scotia, is here announced, viz. 

Leocite. This mineral, however mortifying the truth may be te the 
author, proves to be nothing but trapesohedral analcime. If he had 
had the “opportunity to analyze it,’’ he would have found its com- 
position to conform to the formula for analcime, containing water 
and soda, instead of potash. 

Page 219. We should suppose that leocite, and Messrs. Jackson and 
Alger’s new mineral (Ledemite,) could not be easily confounded, as 
the latter occurs only in regular hexahedral prisms. 

Page 248. Crystals of albin in the form of the octahedron. We 
have some misgivings on this point. 

We have thus given the reader some idea of the character of this 
treatise on the mineralogy and geology of Nova Scotia, by a gentle- 
man who has the reputation of being a man of science, and who has 
appeared before the public as a lecturer on chemistry, mineralogy, 


and geology. We think the references we have made, show, most 
18* 
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clearly, that at the time of writing the book, whatever may have been 
his attainments since, his knowledge of individual minerals was such 
that little dependence could be placed upon his descriptions, and that 
he betrayed his ignorance of some of the fixed principles of geology 
and chemistry. We could give other proofs of these assertions, should 
they be desirable; these are such as presented themselves in casually 
looking through the book. We will further observe, that a large 
number of the localities referred to, are not to be found in the map 
accompanying the work, and that the colouring of the map is by no 
means correct, though its principal and most accurate features have 
been copied (perhaps we ought to use a stronger word,) from the 
map prepared and published by Messrs. Jackson and Alger, who 
personally examined the same region several years before the publi- 
cation by Dr. Gesner, and from whom, in other places, he has bor- 
rowed very liberally, with but a very summary and inadequate 
acknowledgment. Halifax itself, is represented as standing on primi- 
tive rock; and primitive, or granite, is the colouring given for 
nearly the whole formation of transition slate and quartz rock, when, 
in fact, the granite should be represented only in patches, here and 
there, as it happens to protrude itself through the slate. 
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Corrosion of Cast and Wrought Iron in Water. By Rosexr 


MALLET, A. I. C. E. 
CONTINUED FROM PAGE 128. 


The author next proceeds to the important question of the protec- 
tion afforded by paints and varnishes. White lead perishes at once 
in foul water, both fresh and salt ; caoutchouc dissolved in petroleum 
appears the most durable in hot water, and asphaltum varnish or 
boiled coal tar laid on while the iron is hot, under all circumstances. 
The zinc paint, which is now so much noticed as an article of com- 
merce, the author has analysed, and states its composition as— 

Sulphuret lead, wee - - - 9.05 
Oxide zinc, - - - 4.15 
Metallic zinc, 81.71 
Sesqui oxide iron, 0.14 
Silica, - - 1.81 
Carbon, - 1.20 
Loss, 1.94 
100. 

It may, 2 priori, be considered likely to produce a most excellent 
body for a sound and durable paint under water. The black oxide 
of manganese has no advantages but that of being a powerful drier. 
The defects of all oil paints arise from the instability of their bases; 
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the acids which enter into the constitution of ail fixed oils readily quit 
their weakly positive organic bases to form salts with the oxides of 
the metel on which they may be laid. Hence we must look for im- 
provements in our paints to those substances among the organic 
groups which have greater stability than the fat or fixed oils, and 
which, in the place of being acid, or haloid, are basic or neutral. The 
heavy oily matter obtained from the distillation of resin, called 
« resenien,’’ and eupion, obtained from rapeseed oil, have valuable 
properties as the bases of paints. 

Tables IX and X contain the results as to the corrosion of cast- 
iron in sea water when exposed in voltaic contact with various alloys 
of copper and zinc, copper and tin, or either of these metals separate- 
ly, per square inch of surface. It appears that neither brass nor gun 
metal has any electro-chemical protective power over iron in water, 
but, on the contrary, promotes its corrosion. This question is only a 
particular case of the following general question—viz: if there be three 
metals, A, B, C, whereof A is electro-positive, and C electro-negative, 
with respect to B, and capable of forming various alloys, 2 a +C.... 
A+C....A+2C; then if B be immersed in a solvent fluid in the pre- 
sence of A, B will be electro-chemically preserved, and A corroded, 
and wice versa. If B be so immersed in the presence of C, B will be dis- 
solved or corroded, and C electro-chemically preserved—the amount 
of loss sustained in either case being determined according to Fara- 
day’s “general law of volta-equivalents.’’ The tables show that the 
loss sustained by cast iron in sea water, as compared with the loss 
sustained by an equal surface of the same cast iron in contact with 
copper, is 8.23: 11.37; and when the cast iron was in contact with 
an alloy containing seven atoms of copper and one of zinc, the ratio 
was 8.23: 13.21; so that the addition in this proportion of an electro- 
positive metal to the copper produces an alloy (a new metal, in fact) 
with higher electro-negative powers, in respect to cast iron, than cop- 
per itself. The author discusses many results equally remarkable, 
and is, therefore, enabled to suggest, by its chemical notation, the alloy 
of “no action,” or that which in the presence of iron and a solvent 
would neither accelerate nor retard its solution, one of the compo- 
nents of this alloy being slightly electro-negative, and the other slightly 
electro-positive, with respect to cast iron. These results will also 
enable some advances to be made towards the solution of the impor- 
tant problem proposed by the author in his former report—viz : “ the 
obtaining a mode of electro-chemical protection, such that while the 
metal (iron) shall be preserved, the protector shall not be acted on, 
and the protection of which shall be invariable. ”” 

Table X exhibits especially the results of the action of sea water on 
cast iron in the presence of copper and tin, or their alloys. It appears 
that copper and tin being both electro-negative with respect to cast 
iron, all their alloys increase or accelerate the rate of corrosion of cast 
iron in a solvent, though in very variable degrees; the maximum in- 
crease is produced by tin alone, thus indicating that this metal (con- 
trary to what was previously believed) is more electro-negative to 
cast iron than copper. Hence the important practical deduction, that, 
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where submerged, works in iron must be in contact with either alloy— 
viz: brass or gun metal; common brass, or copper and zinc, is much 
to be preferred. ‘These experiments will also serve to demonstrate 
the fallacy from many of the patented so-called preservatives of oxida- 
tion, which are brought before the public with so much parade. 

The author, lastly, proceeds to the subject of the specific gravity of 
cast iron, tables of which are added to the preceding. The specific 
gravities here recorded were taken on equal sized cubes of the sever- 
al cast irons cut by the planing machine, from bars of equal size, cast 
at the same temperature, in the same way, and cooled in equal! times. 
Many of these results differ considerably from those given by Dr. 
Thompson and Mr. Fairbairn; which the author refers to the proba- 
bility that those of Dr. Thompson were taken from pieces of the raw 
pig, and those of Mr. Fairbairn by weighing in air equal bulks cut 
from the mass by the chisel and file, by which latter process the 
volume is liable to condensation. The experiments of Mr. Fairbairn 
and Mr. Eaton Hodgkinson seem to show that the ultimate strength 
of cast iron is in the ratio of some function of the specific gravity 
dependent upon the foliowing conditions—viz: 1. The bulk of the 
casting; 2. The depth or head of metal under which the casting was 
made; 3. The temperature at which the iron was poured into the 
mould; 4. The rate at which the casting was cooled. 

Table XI. All the irons experimented on are arranged in classes, 
according to the character of the fracture; for which purpose the 
terms—1l. Silvery, 2. Micaceous, 3. Mottled, 4. Bright grey, 5. Dull 
grey, and 6. Dark grey, have been adopted by the author as a sufficient 
basis on which to rest a uniform system of nomenclature for the phy- 
sical characters of all cast irons, as recognisable by their fracture; and 
it is to be wished that experimenters in future would adopt this or 
some other uniform system of description, in place of the vague and 
often incorrect characteristics commonly attached to the appearance 
of the fracture of cast iron. 

The twelfth and last table contains the results of a set of experi- 
ments on the important subject of the increase of density conferred on 
cast iron, by being cast under a considerable head of metal, the 
amount of which condensation had not been previously reduced to 
numbers. It shows an increase of density in large castings, for every 
two feet in depth, from two to fourteen feet deep of metal. 

A very rapid increase of density takes place at first, and below four 
feet in depth a nearly uniform increment of condensation. 

The importance of these results is obvious; for, if the ultimate co- 
hesion of castings is as some function of their specific gravity, the re- 
sults of experiments in relation to strength, made on castings of dil- 
ferent magnitudes, or cast under different heads, can only be made 


comparable by involving their various specific gravities in the caleu- 
lation. Mining Jour. Nov. 1840, 
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Electric Telegraph. 


This extraordinary machine is now being worked on the Great 
Western Railroad, between Drayton and Paddington; and, though no 
distinct idea of the apparatus can be imparted without plates and 
draughts of the dial, pipes, rods, &c., of which it is composed, yet the 
principle will excite unqualified admiration when our readers learn 
that intelligence is conveyed at the rate of 200,000 miles per second, 
or 8000 times quicker than light travels during the same period, by 
means of electrical currents passing through coils of copper wire, 
placed immediately behind some fine magnetic needles, made to 
operate upon a circular series of twenty letters, which indicate such 
terms, either separately or collectively, as they have been arranged to 
represent. ‘This telegraph will act both day and night, in all states of 
the weather, and with a rapidity so superior to the common process, 
that one minute only is required for the communication of thirty 


signals, Ibid., August, 1840. 


On the Composition of Crystallized Phosphoric Acid. By M. 
Everne Pexicor. Acad. des Sciences, 4th May, 1840. 


M. Peligot refers to the experiments of M. Graham upon the com- 
binations of phosphoric acid with water, and quotes the passage in 
which he supposes the existence of three compounds of this acid, with 
one, two, and three atoms of water respectively. He then gives an 
account of some experiments which he has recently made upon some 
crystaline substances found in bottles of phosphoric acid, which had 
been preserved for some years. The analyses of these crystals prove 
them to be compounds of phosphoric acid, respectively with three and 


two atoms of water, (PhO*, 2HO and PHOS, 3HO.) 
Annales de Chimie et de Physique, March, 1840. 


Memoir on the Examination for Arsenic in Judicial Inquiries. By 
M. L. Fievrer. 


After remarking upon the inconveniences which attend the use of 
Maesh’s apparatus and its modifications by Liebig, Berzelius, Cheva- 
lier, and Orfila, M. Figuier traces the plan by which he proposes to 
avoid these evils. 

The suspected matters are first cut into pieces, and boiled for four 
or five hours in water, a slight alkaline re-action being maintained in 
the liquid. 

When cold, the fatty matters which swim on the surface are separ- 
ated, and the liquid filtered. 

The filtered liquid is then slightly acidulated by hydrochloric acid, 
evaporated to dryness, and the residuum dried but not carbonized. 

It is then redissolved in warm water, and filtered to separate the de- 
posit caused by desiccation. 
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The brown liquid thus obtained is submitted to a current of washed 
chlorine gas, until it ceases to be rendered turbid by the gas. The 
precipitate is again separated by filtration, and the liquid boiled ina 
porcelain capsule to expel the chlorine. The liquid is then introduced 
into a modification of Marsh’s apparatus. 

This consists of a flask closed by a cork, which is traversed by two 
tubes, one of which terminates at its upper extremity ina funnel, and 
descends to near the bottom of the flask. The other is a bent tube of 
about one-fourth of an inch in diameter, and drawn out at its extremi- 
ty. In the horizontal part are placed some pieces of fused chloride 
of calcium, and farther on some fragments of porcelain; to this latter 
part of the tube the heat is to be applied. 

About fifty grammes of zine are placed in the flask, and the cork 
being put in place, sulphuric acid diluted with seven times its weight 
of water is poured in by the funnel tube. Hydrogen is formed which 
drives out the air from the apparatus. When the disengagement ot 
the gas has gone on sufficiently long to avoid the danger of an ex- 
plosion, that portion of the tube which contains the porcelain is heat- 
ed to redness, and then the decoction, prepared as above, is poured 
into the flask. Ifthe mixture in the flask foams so much as to be likely 
to enter the tube, five or six grammes of alcohol poured in through 
the funnel will check it instantly. 

If the liquid examined contain any traces of arsenical poison it will 
soon shew itself at a short distance from the point heated red hot, 
and in the part of the tube drawn out, as a small brilliant circle of 
metallic arsenic, which augments as the operation proceeds; when this 
ceases to increase, the operation, which should last one or two hours, 
is stopped. ‘The tube is cooled and separated from the rest of the ap- 
paratus. The characters of the metal may then be tested without in- 
jury to its metallic appearances. Finally the tube is hermetically 
closed at both ends, by the lamp, and preserved to be produced in 


court. Journal de Pharmacie, October, 1540. 


“1 New Blue Ink prepared from Prussian Blue. 


Saturate with care, pure Prussian blue, with one-sixth of oxalic 
acid, and a little water, so as to form a paste, which is free from 
clots. It is then diluted with rain water until the desired shade is ob- 
tained, which is told by trying it upon white paper. 

The colour is extremely deep; if the liquor is but slightly diluted, 
the writing appears perfectly black, and gives, upon drying, a copper 
lustre. By dilution the most beautiful shades are produced, even to 
the brightest azure. A slight addition of gum thickens the ink and 
prevents it from soaking through thin paper. Of course this ink is 
not indestructible; caustic potassa, hydrochloric acid, and water re- 
move it. Messrs. Stephen and Nash have taken out a patent for it in 
England. Ibid. 
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Ona New Alum. By Dr. Monr. 


For sometime past there has been introduced into the German 
market an alum said to contain, in a state of great concentration, the 
principles which are principally active in dyeing and printing. This 
quality, it is said, renders its employment more advantageous, and di- 
minishes considerably the expense of transportation. This alum has 
not the least resemblance to the ordinary potash alum, for it presents 
no trace of crystallization, but is in flat quadrangular plates, about an 
inch thick; it is white, feebly transparent, and dissolves very easily in 
water; its taste is sweetish, bitter, and aluminous, but much less stong 
than that of ordinary alum. If pulverized sulphate of potassa is 
thrown into a concentrated solution of this alum, a crust of common 
alum forms directly. Mr. Mohr has found its composition to be, 


Alumina, - - 13.91 
Sulphuric acid, 36.24 
Potassa, - 1.50 
Water, . - 49.60 


We see by this composition that the alum in question is, properly 
speaking, but a pure sulphate of alumina with eighteen atoms of water 
of crystallization. A compound mentioned by Berzelius in his Traité 
de Chimie, and which in 100 parts contains 48.53 water of crystal- 
lization. It is probably prepared from pipe-clay, calcined and pulveriz- 
ed, and sulphuric acid not entirely concentrated; the mixture is boiled 
to dryness in appropriate vessels, by a strong fire, whence its peculiar 
non-crystalline appearance. ‘This new alum is altogether free from 
iron, and replaces the ordinary alum in all its uses; but it is for the 
preparation of the mordant, acetate of alumina, that it offers the most 
essentialadvantage. In fact, as it contains scarcely any sulphate of 
potassa, one fourth the quantity of acetate of lead is saved in its de- 
composition by that salt, since the ordinary alum contains three atoms 
of sulphate of alumina and one of sulphate of potassa. Ibid. 


Mechanics’ Register. 


Power of Steam.—The greatest load lifted by any engine now at 
work in this country was by one in the Consolidated Mines, which 
raised a load of 9000 lbs. every double stroke it made, and did this 
nine times a minute, amounting to 267,022 tons, lifted seven feet six 
inches in twenty-four hours; and this astonishing machine could be 
started, stopped, or regulated, by a little boy. 

Mining Jour. July 1840. 


Salt Mine in Switzerland.—A salt mine has been discovered at 
Rheinfelden, in the canton of Argau, which the Swiss papers expect 
will be sufficiently abundant to supply all Switzerland, and thus save 
to the Confederation the 500,000 francs annually drawn from it for 


the purchase of foreign salt—Galignani’s Messenger. 
Ibid, Aug. 1840. 
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Capital of Great Britain.—The grand total capital represented by 
all property in Great Britain and Ireland is estimated at 3,629,000,000/., 
The value of all sorts of public property is 103,000,000/. The value 
of lands, ships, canals, rail-roads, mines, horses, cattle, timber, crops, 
&c., is estimated at 2,945,000,0007. The value of all sorts of furni- 
ture, apparel, plate, specie, money in chancery, savings’ banks, &c., is 


estimated at 580,000,0007. The national debt is about 764,000,000/. 
Ibid, 1840. 


Spontaneous Gas Company.—The directors of this company are 
actively prosecuting their unprecedented project. Pipes are casting, 
and ere many weeks have passed away, the Newcastle and North 
Shields railway will, in all probability, be lighted from the great natu- 


ral reservoir of gas at Wallsend.— Northern Times. 
Ibid, September, 1840, 


French Steam Engines.—There are in France 950 steam engines, 
719 French, 144 foreign, and 87 of unknown origin. Of 863 engines 


of known origin, 334 are low pressure, and 429 high pressure. 
Ibid, 1840. 


Meteorological Observations for January, 1841. 


therm. | Barometer. | Wind. l Nl 
- > —: ; = I A Al mentn ot Se weather, and 
Moon.| Days Sun | Sun ; : : allen in| emarks. | 
| rise. P.M. rise. | P.M. Direction. Force. | rain. | | 
| | \Inch’s Inch’s} Inches. 
1) 22] 23 / 29.93 29.50) E. Brisk. | .88 |Cloudy—snow and hail. 
2 16, BS; 2a 45 W. Moderate.) Ciear—clear. 
3} 4 6; _.7 7S WwW. | Betek. | |Clear—c lear. 
4, 4/ 19} 30.05! 30.06) Ww. Calm. | 'Clear—lightly cloudy. 
5) 14) | 30, «.33) SCE. Moderate. | Cloudy—cloudy. 
6} 35/ | 15, 75) E. do | 120 /Rain—rain. 
6) 7| 61 | 55 | 29.90; 2980) S. Bri-k. | 1.00 Cloudy—rain. 
8 39) 48/ 90 =. W.  |Moderaie. Clear—clear. 
9) 32 42 | 95 30.00 W.N. do. | Clear—lightly cloudy. 
10, 33} 36 | 30.00 00! E.N.Es do. | Cloudy—drizzle. 
Il} 38} 44| 2980) 29.70) E. do. Kain—rain. 
12, 37 | 45| 96) 96) W. do. | Clear—clear. 
13, 33} 34| 30.10) 90)  &E. do. | -70 Snow—snow. 
») 14] 32/ 32 .00) 30 10 E. do Aouts—cheudy. 
15; 30| 33 05; 05] =. do, 15 Fog—fog. 
16} 30 | 37 \ < | 4 Ww. Brisk. |Drizzle—cloudy. 
17] 33) 44) 2975) 29.65) S.W.W. |__ Calm. .60 Rain—cloudy. 
1s} 17; 16| 3010. W. |Moderate. |Clear—lightly cloudy. 
ly} 8} 15 30) 30.53: N.W. do Clear—hazy. 
20; 18} 29 uv} 40! N.E. do, .45 |Snow—snow. , 

21; 32| 36; 29.80) 29.74) N.E. do. 1.05 |Sleet—drizzle rain in night. 
® 22] 33) 33 8008 Ww. do. -15 |Cloudy—cloudy. 
23; 24) 32 .75| 76 w. do, 'Clouiy—partially cloudy. 

24) 30] 49 83) 75) SE.E. do. \Cloudy—lightly do. 
25) 31} 43 70 70) w do. \Clear—clear. 
26) 28 | 46 | 30.10) 30.15 w. do. Clear—do. } 
27| 36) 42 | 29.96) 2 50) 8.W.W. do. 13 |Cloudy—cloudy. 
2a} 33 | 46 | 3015) 30.10 w. do. |\Clear—cloudy. 
29] 34] 34| _ .:0) 29.90 E. do. .38 |Rain—rain. 
| 30 40 | 2990, 95) W. do. Partially cloudy. 
C; 31} 28! 41 | 3000, | Ww. do. Partially cloudy—cloudy. | 
ef ol eee | — - 
Mean/27 9734.97, 29.98) 29.94 | 6.56 | | 
|-—|—_-'——— | ames are. 
Thermometer. Barometer. } 
Maximum height during the month, 65 00 on the 7th. 30.75 on the 6th. 
Minimum “* se 400 onthe 8rdand4th. 2940 ‘ 2nd. 
Mean 31.47 29.96 | 
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